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EXECUTI VE SUMVARY

Thi s docunent provides reference material for persons using the Data
Li nk Test and Anal ysis System (DATAS) for testing Air Traffic Contro
Radar Beacon System (ATCRBS) transponders.

Included in this docunment is a brief overall description of the
DATAS, a brief description of the ATCRBS, a thorough description of
how to operate the DATAS ATCRBS transponder analysis system (User
Quide), a detailed description of the DATAS ATCRBS transponder
analysis programs, and a thorough description of each of the

transponder field tests.






I NTRODUCTI ON
BACKGROUND.

Since the beginning of the federal operation of the air traffic
control (ATC) systemin 1936, the anmount of air traffic has increased
dramatically. In 1981 the Federal Aviation Admnistration (FAA
assessed their current status and it was predicted that by the year
2000 air traffic would double. Faced with this situation, the FAA
conceived the National Airspace System (NAS) Pl an. The NAS Pl an
included replacing the entire existing air traffic system with new
automated and conputer enhanced systens. These systens included an
Advanced Automation System (AAS) that will provi de conputer
assistance to air traffic controllers, increased reliability via a
digital data |ink between ground sensors and aircraft which will be
provided by a Secondary Surveillance Radar (SSR) known as the Mode
Sel ect Beacon System (Mdde S), which wll replace the current Air
Traffic Control Radar Beacon System (ATCRBS). Delivery of the Mde S
sensors will be in the 1990's.

The FAA Technical Center has a major role in the inplenentation of
the NAS Plan. Many of the systens are being designed and/or tested at
the Center. From the design and integration of such conplex systens
spawns the growth of small test systenms such as the Data Link Test
and Anal ysis System ( DATAS).

The DATAS was originally conceived at the Technical Center by nenbers
of the Data Link project whose responsibilities include verification
of Data Link systens reliability, interface protocols and system
capacities. The DATAS was designed and fabricated at the FAA
Technical Center to provide such test and anal ysis capabilities.

DATAS is capable of testing all conponents of the Data Link system
These conponents include: ATCRBS and Mde S transponders, avionics
Data Link processors (ADLP), and all Data Link systeminterfaces. It
will also provide the capability of Mbde S sensor sinulation and 1030
and 1090 negahertz (MHz) radio frequency (RF) environment analysis
for all beacon transm ssions including Traffic Alert and Collision
Avoi dance Systens (TCAS). The DATAS has the capability of RF signal
analysis within the frequency range of 950 to 1200 MHz.

Thi s docunent acconpanies the conpletion of the first phase of the
devel opment of the DATAS, the ATCRBS transponder test system Certain
sections of this docunent are intended to provide unfamliar users of
the system with enough information to perform data collection
oper ati ons. O her sections provide detailed information on the
system software in order to nmake software mmintenance easy and to aid
devel opnent of future DATAS servi ces.









DESCRI PTI ON OF EQUI PMENT
HARDWARE.

Figure 1 shows a very general block diagram of the DATAS in the
ATCRBS transponder field data collection configuration. This diagram
di splays the full system Sonme of the conponents shown are optional
since they are not required when the systemis used strictly for data
coll ection purposes, but are used for data analysis functions.

Physically, the system consists of three racks: the RF unit, the
DATAS hardware section (digital conponents), and the conputer rack
(each of which is approximately 19 inches x 12 inches x 19 inches), a
di sh antenna (which is approximately 50 inches in dianeter), and, at
m ni nrum one video display term nal.

The Mdtorola 68020 conputer uses a Mtorola MWME 135A central
processing unit (CPU). This processor card consists of a 68020 32-bit
m croprocessor operating at 20 MHz. There is 4 nmegabytes of on-board
random access nmenory (RAM. The card also contains a 68881 floating
poi nt coprocessor. The nenory managenent unit has been disabled
because there is too nmuch overhead involved for sone of the nenory
i nput/output (1/0 functions that the system will be required to
performwith the Mbde S testing functions.

The computer contains an MVME50 card for timng functions. The card
provides up to 1 mcrosecond resol ution.

The conputer system uses a WYSE 75 (or conpatible) termnal and any
centroni x interface printer. The lab system for software
devel opnment uses a Fujitsu MO04X series printer. The termnal is
required to operate the system but the printer is only required if
the user wshes to obtain hardcopies of the transponder test
summaries in data collection situations.

The DATAS may also contain an optional data presentation subsystem
for data storage, data reduction, and report generation. The
presentation subsystem is actually an independent personal conputer
(PC) systemthat plugs into the Versa Mdul e Extended (VME) Bus rack
and interfaces to the VMEbus. A Xycom XVME-682 VMebus PC advanced
Technol ogy (AT) processor nodule is wused for this purpose. This
subsystem requires its own graphics display termnal. Opt i onal
peri pherals include a floppy disk drive and a Hewl ett Packard (HP)
Laser Jet Il printer or equivalent.
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The Mdtorola conputer systens were used for the software devel oprment
of the DATAS. The operating system of the DATAS is Modtorola VERSADGCS,
version 4.6. VERSADCS operates on the various CPU boards and systens
offered by Mdtorola. VERSADCS is a real-tine operating system that
offers the facilities to operate in a real-tinme domain.

The DATAS prograns were witten in C |anguage, except for a few of
the lower level interrupt handling functions which were witten in
assenbly | anguage. The conpiler used was the Al cyon C68 C conpiler.

ATCRBS GENERAL DESCRI PTI ON

The ATCRBS is a secondary surveillance radar system that was desi gned
to provide ATC with nore information about aircraft within controlled
ar eas. It is a cooperative system that consists of a ground-based
rotating di rectional ant enna, i nterrogator/receiver, si gna
processi ng equi pnent, and active aircraft transponders (figure 2). In
operation, an interrogation pulse group is transmtted from the
directional antenna and triggers each airborne transponder |ocated in
the directional main beam as the antenna rotates or scans by the
aircraft. Measurement of the round-trip transmt tine (the
interrogation followed by the reply) determines the range; the nean
direction of the interrogator antenna during aircraft replies
determ nes the azimuth of the replying aircraft. This range/azinuth
information is wused to track the location of aircraft wthin
control |l ed areas.

The ground-based interrogations are very specific, rigidly controlled
RF pul se groups (code trains) transmtted by the ground equi pment (on
1030 MHz) to interrogate all aircraft in the area of coverage. Wen
the aircraft transponder receives an interrogation, it responds wth
a coded reply pulse train back to the ground station on a different
frequency (1090 Miz). This reply contains the aircraft identity
selected by the pilot, or, when the aircraft is properly equipped,
contains the aircraft altitude (figure 2). The ground-based
equi pnent can then automatically decode the information and determ ne
the aircraft range, azimuth, identity, and altitude. D screte
aircraft enmergency codes are also provided in the ATCRBS system

| NTERROGATI ON.

The basic interrogation consists of pulse pairs (Pl and P3) which
are transmtted by the rotating directional antenna, normally at a
repetition rate of several hundred pairs per
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second (figure 3). These pulses are nominally of equal anplitude and
are separated by tine intervals dependant on the use of the node of
interrogation. The primary Mddes of interest are Mdde 3/ A (identity)
and Mbde C (altitude). O her nodes such as Mdde 4 are not used in the
civil ATC system and will not be considered. The tinme interval or
separation between P1 and P3 in Mdde 3/A is nomnally 8 mcroseconds.
The aircraft transponder decodes this tine interval as an "identity"
interrogation and responds with the aircraft beacon code sel ected by
the pilot. A time interval of 21 mcroseconds between P1 and P3 is
decoded as an altitude interrogation (Mdde C) and requests the
transponder to reply with the aircraft's baronetric altitude.

S| DE- LOBE SUPPRESSI ON.

A side-I|obe suppression nechanism 'is required to prevent the
transponder from replying to interrogation signals that do not
originate fromthe main beam of the directional antenna. Side |obes
froma directional antenna radiate in various directions (figure 4).
These side |obes do not affect the transponders that are distant
because their range is nuch less than that of the main beam However,
when the transponder is near the radar, it may detect side |obes at
nearly all azinmuth angles. Wthout side |obe suppression, an aircraft
near the radar mght appear as a circle around the antenna on the
controllers screen since it responds to interrogations at varying
azi mut hs.

To facilitate side |obe suppression, a P2 pulse is transmtted 2
m croseconds following the Pl pulse (figure 3). This pulse is
transmtted omidirectionally, roughly superinposed on the side-|obe
radi ated area (figure 4). Wen the transponder detects the P1 pulse 9
decibels (dB) (or nore) stronger than the P2, it nust be in the main
beam and will reply. If the P2 pulse detected is equal or greater in
strength than the P1 pulse, the transponder will initiate suppression
and not reply to the interrogation.

REPLY.

When the proper interrogation is detected, the transponder generates
and transmts a reply pulse train encoded with either the aircraft's
identity or pressure altitude, depending on the node of the

i nterrogation. The reply consists of 2 framng pulses (Fl1 and F2)
spaced 20.3 microseconds apart; 12 data pulses and 1 special purpose
pul se position (X pulse), all spaced in increments of 1.45

m croseconds from the first framng pulse; and a special position
identification pulse (SPl) spaced 4.35 mcroseconds after the F2
fram ng pul se (figure 5).

In the case of the Mde 3/A interrogation, aircraft identity is
encoded in the ABCD pulses providing a capability of 4,096 discrete
codes in the reply. For Mode C, the aircraft altitude is
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encoded in these sanme pulses, providing altitude capability from -
1,000 to +126, 700 feet in 100-foot increnents.

The X pulse position indicated in the reply is used exclusively by
the mlitary in this country. The SPI pulse is the "IDENT" pulse
transmtted upon request of the air traffic controller in Mde 3/A
only. This results in special indications on the air traffic
controllers display which identifies the particular aircraft
respondi ng to the ident request.

SYSTEM USER S GUI DE
This section describes the operation of the various prograns that may
be run when DATAS is used for ATCRBS transponder testing in the field
data col | ecti on environnent.

ATCRBS TRANSPONDER FI ELD TESTI NG

DATAS can be used to test the operation of beacon transponders
wi t hout physically connecting to the hardware in any way. Although
this does inpose sonme limtations on the extent to which the units
may be tested, a conprehensive performance anal ysis can be made.

The extent of testing that can be done on the transponders depends
largely on how much control over the aircraft the personnel running
the tests have. Field testing can range from having the system
| ocated near a taxi-way at an airport and making quick measurenents

as the aircraft pass, to having the aircraft stop at the test
vehicle for an extensive test. The design of the field test prograns
has taken the full range of situations into consideration and

provides the user with the ability to take full advantage of his
particul ar test situation.

SYSTEM START-UP. Wien the systemis powered on it wll perform the
boot procedure and activate VERSAdos which, upon initialization, wll
pronpt the user for several inputs. The first is "ENTER DEFAULT
SYSTEM VOLUME: USER=." Here the user should respond with the volune
and user nunber that contains the ATCRBS field testing prograns. An
exanmpl e response is "sys:321." The volune nane is "sys" and should
not change. The wuser nunber "321" is where the ATCRBS field test
software was devel oped and should be the one where it will run. If
there are any changes, it wll be established with system delivery.
If a carriage return is entered, the default response is selected
(sys:0). A new user nunber can be established with the "use" command
or by I ogout and | ogin.

The system will then pronpt for the current date with "ENTER DATE
(MM DY YR =." The system nust be dated since the current



date is used as part of the file nanmes created by the programs. The
test date is required as an entry from prograns that reproduce test
data previously acquired. For this reason, the date of data
coll ection should be recorded.

The system will then pronmpt for the current time with "ENTER TI ME
(HRRMN)=." The tinme of day is not a critical entry for the ATCRBS
testing progranms, but may be with sone of the other DATAS software
packages. The correct tinme of day should be entered.

When the system conpletes the bulletin and several chain files, the
"=" pronpt will appear. VERSAdos is now active. Any VERSAdos conmand
may be entered or any of the DATAS application prograns that reside
in the current user nunber may be run.

DATA COLLECTION PROCEDURE. There are several basic steps involved
in conducting a transponder field test. First a location for the
system nust be chosen, then the coupling |osses nust be neasured
between the system and the transponder's antenna, a test scenario
must be generated, and the program nmust be run that w |l conduct the
actual field testing.

MAI'N  MENU. The ATCRBS Transponder Field Test program is activated
with the command "afexec". Figure 6 shows screen #1 of the ATCRBS
transponder field testing program This screen provides a nenu for
the user to select which of the higher |evel functions of the program
to perform The current nenu choice is highlighted in reverse video,
and the arrow keys are used to nove between choices. The function key
F5 will exit the program

1. "TEST LOCATION IDENTIFIER " This is not one of the functions of
the program but is an inportant item An entry here is required

only if transponder data collection will be conducted. Up to four
characters may be entered at this pronpt. A carriage return is
required to accept the entered characters. It is suggested that the

standard four character identification code for the airport (or the
nearest airport to the test location) is entered here, although
anything the wuser desires up to four characters may be entered.
Whatever is entered here nust be renmenbered since this character
field is used as part of the data file nane. The sanme response
entered here when data are collected wll be required by the
functions that reduce or reproduce previously recorded data.

2. "CALIBRATE COUPLING LGsS." If this pronpt is selected wth a
carriage return, the coupling loss calibration function is perforned.
The purpose of this function is to neasure the difference between the
original calibrated RF point of the system with the |ocation where

the aircraft will be tested. These differences are stored as offsets
for test data acquired during testing. Those neasurenents affected
by coupling losses are sensitivity (which requires an accurate

system transmt power level), reply power, and reply delay. The
coupling |l oss program has not been devel oped as of yet since the need
for the systemas a transponder field tester has not arisen.

DATAS TRANSPONDER FI ELD DATA COLLECTI ON PROGRAM

9



[ USE ARROW KEYS TO MOVE, <RETURN> TO SELECT]

TEST LOCATI ON | DENTI FI ER: UACY

CALI BRATE COUPLI NG LGSS

RUN TRANSPONDER TESTS

MODI FY TEST | NTERROGATI ON PARAMETERS
RUN TRANSPONDER TEST SUMVARI ES

PC SYSTEM ACTI VE: NO

<F5>-EXIT

FI GURE 6. SCREEN #1

3. "RUN TRANSPONDER TESTS." This selection wll activate the
transponder test prograns. These prograns require a test sequence
file and a calibrated system The description of these prograns is
later in the section (Test sequence files).

4. "MODI FY TEST | NTERROGATI ON PARAMETERS. " This selection will allow

the user to nodify how the tests thenselves will run. These prograns
allow the wuser to <change things such as Pl and P3 wdth,
interrogati on power |evel, and/or the nunber of sanples to take,

etc., for each of the transponder tests. This selection should be
made when the user wi shes to reduce data collection tine, nodify the
tests performance, or increase data collection for a nore detailed
analysis. The description of these prograns is discussed later in
this section.

5. "RUN TRANSPONDER TEST SUWVARI ES." This selection is used to

reproduce test results of previously recorded data. Test sumaries
or test plots can be produced. Test plots require the

10




PC subsystem therefore, the PC system activation nust be perforned
prior to making plots of test results. These prograns are described
later in this section.

6. "PC SYSTEM ACTI VE." This pronpt is wused to establish
conmuni cations between the PC subsystem and the Mtorola 68020
conputer. This conmmunication path is required for plotting data on
the PC system screen or printer, or storing the data on the PC disk.
Figure 7 shows the subsequent pronpts that follow a "YES' response.
The "SCREEN PLOT (PC)" pronpt allows data to be plotted after each
series of tests is conpleted ("ON POST-TEST'), as the data is
acquired (live) ("ONLINE"), or no plot on the screen ("COFF'). The
"HARDCOPY PLOT (PC)" pronpt will select whether or not to produce a
hardcopy of the plots on the PC system The "STORE DATA IN PC (PO)"
pronpt will select whether or not to store the data on disk in the PC
system

PC SYSTEM ACTI VE: YES (NO
SCREEN PLOT (PC): ON POST-TEST (ON LI NE, OFF)
HARDCOPY PLOT (PO): NO ( YES)
STORE DATA IN PC (PC): NO ( YES)

FI GURE 7. PC SYSTEM ACTI VATI ON

TEST OPTI ONS MENU. Figure 8 shows the Test Options nmenu. This nenu
allows the user to select between various options that control how
the system will conduct the transponder tests. Again, the current
menu choice is highlighted in reverse video, and the arrow keys are
used to nove between choices. The function key F5 will return to
screen #1 and F6 will advance to the transponder test screen.

1. "HARDCOPY OF TEST RESULTS." This pronpt can be answered either
"YES'" or "NO" The selection is made wth the space-bar key

(actually, any key wll wrk for any of the space-bar selection
pronpts). This will select whether or not a printed sunmary page is
automatically produced for each transponder tested. If "NO' s
selected a printed summary could still be produced from the conmmand

keys during testing.

2. "POMER MXDE." This pronpt can be answered either "MANUAL" or
"AUTOVATIC." The selection is made with the space bar key. | f
"MANUAL" power node is selected the interrogati on power of the system
can be adjusted manually by the wuser from the transponder test
screen. |f "AUTOVATI C' power node is selected the systemw || adjust
the interrogation power automatically between tests in order to
maxi m ze reply efficiency and mnimze interference

11




from ot her transponders. Automatic power node has not yet been
i mpl enment ed.

3. "INTIAL PONER LEVEL decibels referenced mlliwatt (dbm." This
pronpt allows the user to enter the starting interrogation power
level in -dBm The pronpt will accept up to two nuneric digits and
requires a carriage return. The level wll be adjusted by the system
if power node is "AUTOVATIC' or can be adjusted by the user if power
node is "MANUAL."

DATAS TRANSPONDER FI ELD DATA COLLECTI ON PROGRAM
TEST OPTI ONS MENU
SELECT USI NG ARROWKEYS. . ........... <CR> TO ENTER
HARDCOPY OF TEST RESULTS: NO
POAER MODE: MANUAL
NI TIAL POAER LEVEL (dBm: -45
TEST SEQUENCE FI LE: STDSEQ
STORE DATA: YES

DATABASE FI LE EXT.: AA NEW FILE

F5 TOEXIT -----------n-- F6 TO START SYSTEM

FI GURE 8. TEST OPTI ONS MENU

4. "TEST SEQUENCE FILE." The test sequence file name is entered at
this pronpt. The pronpt wll accept up to eight characters and
requires a carriage return. Entry will be tested by the program to
see if it is a valid file nanme. If it is not, error nessages Wl
appear on the screen. The test sequence file contains a list of
transponder test nunmbers that control which tests and in what order
they will be run.

S. "STORE DATA." This pronpt can be answered either "YES' or "NO"
The selection is nmade with the space-bar key. If the user elects to
store data he will be pronpted for a data file nanme extension. The
data file will contain test data and aircraft information for all
transponders tested. The data should be stored whenever the system
is used in field data test situations.

12



The only tinme no data storage should be selected is during debug
situations.

6. " DATABASE FI LE EXT.." This pronpt wll accept up to two
characters and requires a carriage return. This prompt is only
avai l able when the user has selected data storage in the previous
pronpt. The entry will be the file extension for the data file. If
the data file does not exist, "NEW FILE" will be displayed. If the
data file exists "WARNING  FILE EXISTS.. WLL APPEND NEW DATA" wi ||
be di spl ayed.

TRANSPONDER TEST SCREEN. Figure 9 shows the transponder test
screen. This is how the display wll appear after the F6 key is
entered from the previous screen shown in figure 8. From here the
transponder tests are conducted.

DATAS ATCRBS FI ELD DATA COLLECTI ON SYSTEM 08-04-1989
| DLE | NTERROGATI ON RUNNI NG

TEST STATUS POVNER DELAY OQUTPUT PONER (DBM: - 45.0
Al RCRAFT | D: Al RFRAME HEI GHT(FT): 0
Al RCRAFT TYPE: POAER MODE: MANUAL

TRANSPONDER TYPE
COMMVENT FI ELD:

<F5>-EXIT <F7>-1 NCREASE <F8>- DECREASE PONER
<F9>- RUN TEST <F10>- STOP | DLE

FI GURE 9. TRANSPONDER TEST SCREEN

The date is displayed at the top right corner of the screen. Just
below that line is the system status nessage line. Here the current
status of the system is displayed, such as "IDLE |NTERROGATI ON
RUNNI NG' or "FIELD TEST I N PROGRESS, " etc.

The interrogation power of the DATAS systemis displayed in the upper

right corner. This |level can be adjusted using the F7 and F8 function
keys if the systemis in manual power node.

13




The center portion of the screen is the scrolling region for the
ATCRBS tests. As each test conpletes, the test nunber, conpletion
nmessage, reply power, and reply delay are sent to the screen. See
figure 10 as an exanple of a field test in progress.

DATAS ATCRBS FI ELD DATA COLLECTI ON SYSTEM 08-04-1989
FI ELD TEST | N PROGRESS

TEST STATUS POVNER DELAY PONER (DBM: - 45.0
1- TEST 10.... COWLETE55.7 dBm 3.1 us
2-TEST 17.... COWLETE 55.8 dBm 3.0 us
3-TEST 19
Al RCRAFT | D: Al RFRAME HEI GHT(FT): 0
Al RCRAFT TYPE: POAER MODE: MANUAL

TRANSPONDER TYPE
COMMVENT FI ELD:

<F9>- STOP TEST

FI GURE 10. TRANSPONDER TEST SCREEN W TH
FI ELD TEST | N PROGRESS

Below the scrolling region is the aircraft information entry area
Here the Aircraft ID (Tail nunber), aircraft type, transponder type,
and a coment field entry areas are provided as a neans of
identifying the test data. The cursor is noved between these prompts
using the arrow keys; the entries nust be ended with a carriage
return. This information is stored with each series of conpleted
tests. The aircraft information can be entered prior to testing and
after the test has conpleted. It cannot be entered during the test
sequence or after the test data has been stored. See figure 11 for
an exanple screen with aircraft information entered. There is also a
pronpt for airframe height and power node within this area. The
cursor is on the airfranme height pronpt when this screen is initially
di splayed so that it can be entered prior to the start of the test.
The nmeasured reply power and the interrogation power delivered to the
aircraft's antenna are affected by the height of the antenna fromthe
ground. The approxi mate hei ght of the antenna in feet

14




(usually the height of the wunderside of the aircraft) should be
entered here prior to the start of the test. There is also a pronpt
that allows the user to switch between MANUAL and AUTOVATI C power
node. (See the description of "POAER MODE" after figure 8 "Test
options nenu.")

DATAS ATCRBS FI ELD DATA COLLECTI ON SYSTEM 08-04-1989
ENTER Al RCRAFT | NFORVMATI ON
TEST STATUS POVNER DELAY PONER (DBM: - 45.0

1- TEST 10... COVPLETES55.7 dBm 3.1 us
2-TEST 17... COWLETES55.8 dBm 3.0 us
3-TEST 19... COWLETES56.0 dBm 3.1 us
SENSITIVITY 70 - 71 POAER 55.6 - 56.0 DELAY 3.30 - 3.00

TEST ENDED AFTER SEQUENCE #3 ... TEST #19
Al RCRAFT | D: N1234 Al RFRAME HEI GHT(FT): 0
Al RCRAFT TYPE: CESSNA 150 POAER MODE: MANUAL

TRANSPONDER TYPE: KING KT-76
COMMVENT FI ELD: NO MODE C CAPABILITY

<F9>- STORE TEST RESULTS <F10>- ABORT

FIGURE 11. TRANSPONDER TEST SCREEN W TH
FI ELD TEST COVPLETE

Below the aircraft information entry area is the function key
definition area. This area displays the currently active function
keys. The function keys wll not be the sanme all the tinme, they
depend on the current status of the system For exanple, if the
system is running, the only active function is F9 which is to stop

testing (see figure 10). Figure 9 shows the active function keys
when the idle interrogation is running. The F5 key will exit (return
to screen #1), F7/ and F8 are to increase or decrease the

interrogati on power level. They are only active when MANUAL power
node is selected. The power level is made variable so that the user
can make the power level high enough so that the aircraft being

tested will reply, but |ow enough so that any other aircraft nearby
will not. The F9 key is used to start the test sequence. The F10 key
will stop the idle interrogation. Wwen the idle interrogation is

stopped the F10 key can be used to start it again.

Figure 10 shows the transponder test screen with the transponder
testing in progress. At the top of the screen, the system status
shows "FIELD TEST IN PROGRESS." The test scrolling region shows that
test 10 is conplete and the highest reply power reported during the
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test was 55.7 dBm and the shortest reply delay was 3.1 m croseconds.
Test 17 is also conplete, and the inprovenent shown in both the reply
power and delay may indicate that the aircraft is noving towards the
center of the beam The only active function key is F9 which can be
used to stop the test.

If the test sequence is not stopped prior to conpletion with the F9

key, the system wll continuously monitor the transponders
sensitivity, reply power, and reply delay until the user stops the
system with the F9 key. At this point the screen will no |onger
scroll, but will continuously display the current sensitivity, power,
and delay as conpared to the best of each nmeasured so far (see figure
11). The display wll show "current value--best value" for each of
the three neasurenents. |If the current value is an inprovenent over
the best value, it wll be displayed in reverse video along with the

word "I NCREASING' |eft of the delay. The best value will then be
updat ed. The idea behind this is so that these neasurenents can be
made while the aircraft rolls through the calibrated main beam

Figure 11 shows the transponder test screen after the test sequence
is conplete and the user has stopped the test with the F9 key. The
system status nessage is remnding the user to enter the aircraft
i nformati on. In this exanple screen the aircraft information has
al ready been entered.

In the scrolling region, it shows that three tests have run, test 10,
17, and 19. The highest sensitivity nmeasured was -71 dBm the highest
reply power was 56.0 dBm and the shortest reply delay was 3.0
m croseconds. The highest reply power and/or shortest delay can be
measured in any of the transponder tests since they all record that
i nformati on.

The active function keys at this point are F9 to store the test
results and F10 to abort the test. If F9 is entered, the data from
all the tests and the aircraft information will be stored in the data
file and a summary of the test results will be displayed (see figure
14). If F10 is entered, the data will be discarded and the screen
will return to original transponder test screen as shown in figure 9.

TEST SUWARI ES. Figure 12 shows the test summary menu screen which
is called when the "RUN TRANSPONDER TEST SUMVARI ES' nenu sel ection is
made from the main nenu (screen #1). This nenu allows the user to
| ocate data files on the disk in order to produce test summaries or
pl ot the data using the PC subsystem The three file location entries
are the location identifier, date, and data file extension. The arrow
keys are used to nove

between selections. The location identifier, date, and data file
extensi on nust be the sane as what was entered when the test data was
originally collected.

The "SUWMARY MODE' pronpt allows the selection of whether to produce
the results of a single aircraft or all aircraft in the file. The
node selection is switched using the space bar key. If the node is
"SINGLE" the program wll retrieve the test data for a single
aircraft. A subsequent pr onpt requesting the "AIRCRAFT |ID'
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acconpanies the SINGE summary node. The identification of the
aircraft is required to find its test results. The aircraft |ID nust
be entered identical to what was stored with the data, and nust be

termnated with a carriage return

DATAS TEST RESULT SUMVARY PROGRAM

LOCATI ON | DENTI FI ER. UACY
DATE: ( MVDDYYYY): 08041989
DATA FI LE EXTENSI ON: AA
SUMMARY MODE: S| NGLE

Al RCRAFT | D

F5 TOEXIT ----------=-- F6 TO EXECUTE

FIGURE 12. TEST SUMVARY MENU SCREEN

If the summary node selected is "MILLTIPLE" the programwill retrieve
all of the data in the file one aircraft at a tinme (see figure 13). A
second pronpt requesting an output device appears with the nultiple
summary node. The sel ections available are for "SCREEN' or "PRI NTER "
A space bar is used to change the selection

SUMVARY MCDE: MULTI PLE
QUTPUT DEVI CE: SCREEN

FI GURE 13. SUMVARY MENU SCREEN "MULTI PLE SUMVARI ES" SELECTED

Figure 14 shows an exanple test summary page from a transponder test.
This screen can be called fromtw different places. First, it could
be displayed following the conpletion of a transponder test. After
the user elects to store the test data (F9 entered figure 11), the
summary of the tests is displayed. Second, the screen could be called
fromthe test sunmary nenu (F6 key figure 12).
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DATAS FI ELD TEST SUMVARY

Al RCRAFT I D: N1234 Al RCRAFT TYPE: CESSNA 150
TRANSPONDER TYPE: KI NG KT- 76

COMMVENT: NO MODE C CAPABI LI TY

10 - Minimum RF Output Power = 52.3 dBm
17 - Reply Rate Limt = 975 PRF
Sensitivity Reduction - Mdde A 98.0% Mde C 97. 0%
19 - Maxi mum pul se position error (us) F1 ref -1.02
Pul se- pul se ref -.98

<F5>-EXI T <F6>- PAGE <F7>- PRI NT LI NE/ ALL <F8>-PLOT LI NE/ ALL

FI GURE 14. TEST SUWVARY PACE

At the top of the screen is the aircraft information. The center area
of the screen shows the test sunmaries. In the exanple shown, tests
10, 17, and 19 were conducted on the transponder. At the bottom of
the screen are the various function keys that are avail abl e.
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The F5 key will exit the screen. If the screen was called from a
Summary program it will return to the Summary nenu. If the screen
was entered following a test sequence, it wll return to the
transponder test screen.

The F6 key will page through the test summaries if they take nore
roomthan will fit on one page. In the exanple shown, there is less
t han one screen of test sunmmaries.

The F7 key will print the summary for the test which is displayed in
reverse video (in the exanple it is in bold). The arrow keys may be
used in order to select another test summary to print. The F7 key

will always print the test summary which is displayed in reverse
vi deo. If SHFT F7 is entered, all test summaries for the
transponder will be sent to the printer.

The F8 key will plot the test results for the current test displayed
in reverse video. I|If SHFT F8 is entered, all tests for the
transponder will be plotted. For anything to be plotted, the PC

system nust be on line (see main nenu figure 7).

If the screen was called fromthe sumary nmenu in "MJLTI PLE" summary
node, an additional function will appear. F9, the "MORE' key, is used
to advance to the follow ng transponder test within the file.

PARAMETER  MODI FI CATI ON. Figure 15 shows screen 1 of the paraneter
nodi fication prograns. This screen is called when the "M FY TEST
| NTERROGATI ON PARAMETERS" option is selected from the main nenu
(figure 6). The test paraneters are variables that can be changed by
the user to alter the way a transponder test works. There are two
types of paraneters: interrogation paraneters which define the
interrogation used by the test, and test parameters which enable test
algorithns to be nodified. The interrogation paraneters are the sane
for all of the tests, but all of them are not used by every test.
Appendi x C descri bes how each test uses the interrogation paraneters.

The first screen is sinply a prompt for the test nunber of which the
user w shes to nodify. If a "0" is entered, the interrogation
paraneters for all tests can be changed. This is wuseful if, for
exanple, the user wishes to run all tests at a |ower PRF, he would
enter a 0 and change the PRF in the follow ng screen.

A single function key, F5 is provided which is used to return to the
mai n nenu.
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ENTER TEST NUMBER -

- TO SET GLOBAL PARAMETERS FOR ALL TESTS

<F5>-EXIT

FI GURE 15. PARAMETER MODI FI CATI ON MENUS
SCREEN #1

Figure 16 shows an exanple of an interrogation paranmeter nmenu for
test 3. There are two sets of paraneters: one for Mde A and the
other for Mbde C. A new value for a parameter is entered from the
keyboard followed by a carriage return. The arrow keys are used to
sel ect which paraneter to change. The currently sel ected paraneter
is displayed in reverse video (in the exanmple it is shown in bold
print "P1 WDTH (us) 0.800"). Once a paranmeter is changed to a
value other than its default value it wll be displayed in reverse
vi deo. Each paraneter has a |limted range and resolution. If a value
is entered that is inappropriate for one of the parameters, an error
message is displayed and the entry is rejected. Table 1 is a table

of the interrogation paranmeters, their acceptable ranges, and
resol utions.
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P1 WIDTH (us) 0.800

P3 WDTH (us) 0. 800

Pl - P3 SPACI NG (us) 8. 000

P2 PONER OFFSET(dB) -40.000
FREQUENCY ( MHz) 1030. 000
Pl WDTH (us) 0. 800

P3 WDTH (us) 0. 800

Pl - P3 SPACI NG (us) 21. 000
P2 PONER OFFSET(dB) -40.000
FREQUENCY (MHz) 1030. 000

PARAMETER

MENU FOR TEST -3

P2 W DTH (us)
Pl - P2 SPACI NG (us)
I NT POAER OFFSET( dB)
PRF

P2 W DTH (us)

Pl - P2 SPACI NG (us)

I NT POAER OFFSET( dB)
PRF

0. 800

2. 000
0. 000
450

0. 800
2. 000
0. 000
450

<F5>-EXI T <F6>-SET ALL TO DEFAULT <F7>-SET CURRENT TO DEFAULT

FI GURE 16. | NTERROGATI ON PARAVETER MENU
TABLE 1. | NTERROGATI ON PARAMETERS

Def aul t M ni num Maxi num
Par anet er Val ue Val ue Val ue Resol uti on
P1 WDTH (us) 0. 800 0. 100 7.975 0. 025
P2 W DTH (us) 0. 800 0. 100 7.975 0. 025
P3 W DTH (us) 0. 800 0.100 7.975 0. 025
P1- P2 SPACI NG (us) 2. 000 0.100 80. 000 0. 025
P1- P3 SPACI NG (us) *8.000, **21. 000 0. 200 80. 000 0. 025
I NT PONER OFFSET(dB) 0.000 -90. 000 +90.000 0.1
P2 PONER OFFSET(dB) -40. 000 -90. 000 +90.000 0.1
PRF 450 1 2000 50

FREQUENCY ( MHz)

*-Mode A, **-Mdde C

1030. 000 900. 000

2000. 000 0.500

The pulse widths are from |l ead edge to trail

The pul se spacings are from|ead edge to | ead edge

in mcroseconds.
nor mal .

For exanple, if

edge in mcroseconds.

The power offsets are the nunber of dB' s from
I NT PONER OFFSET for a test was +3. 000,

that woul d nmean that the interrogation power is 3 dB higher than

21




all other tests at default. These power levels are relative to
the current system power. In~order to introduce suppression into
a test, P2 POANER OFFSET could be set to 0.000. This would nean
that P2 power is equal to Pl,P3 power. PRF is the nunber of
interrogati ons per second. Frequency is the RF transmt frequency
in MHz.

The function keys for both the interrogation and test paraneter nenus

are the same. The F5 key wll exit and store the paraneters
in the nenu. The F6 key will return all paraneters on the screen to
their default values. The F7 key wll return only the selected

paraneter (reverse video) to its default val ue.

Figure 17 shows an exanple of a test paranmeter nmenu for test 3. The
menu works the same as the interrogation paraneter nenu. The test
paraneters are not the same for all tests. They are user changeable
paraneters designed to rmake the transponder test procedure

nore flexible. Thei r primary inportance is in accommodating
the speed of each test to the present test situation. | f
t here is an unlimted tine to test each transponder, t he

val ues could be nmade to acquire the largest sanple of data with the
smal | est granularity possible, in order to make each test as accurate
as possible. If the desire is to keep test tine to a mninum the
samples could be reduced and the granularity nmade greater. The
default values for each test are usually sonewhere in the mddle.

PARAMVETER MENU FOR TEST -3
# INTERROGATIONS 100 START POAER (-dBm)  20. 000

END POAER (-dBm 80. 000 PONER | NCREMENT 5. 000

<F5>-EXI T <F6>-SET ALL TO DEFAULT <F7>-SET CURRENT TO DEFAULT

FIGURE 17. TEST PARAMETER MENU

TEST SEQUENCE FI LES.

Test Sequence Files are user generated files that determ ne which
transponder tests are run and in what order when the transponder test
programis activated. A valid test sequence file nane is required at
the start of the transponder test program The DATAS system provides
an editor called "SEQ' to generate or nodify test sequence files.
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GENERAL DESCRI PTI ON. A test sequence file contains a list of
nunbers whi ch determ ne which transponder tests are run. The order
of the tests are determ ned by the order of the nunmbers in the file.
The purpose of test sequence files is to allow a predeterm ned series
of tests to be run wthout user interaction during time critical
testing situations.

TEST NUMBERS. Mbst of the transponder test procedures cone fromthe
ATCRBS/ Mode S transponder MOPS section 2.4.2 "Detailed Test
Procedures.” The test nunbers are assigned in the order that they
appear in the MOPS. The reason the test nunbers are not consecutive
is because the MOPS test procedures interm x ATCRBS and Mdde S tests,
and this docunent describes only the ATCRBS transponder tests.
However, it is not required that this nunbering schene be strictly
adhered to since sone tests may be conbined into one test, or new
tests may be designed to neet specific user requirenments. Table 2
lists the avail abl e ATCRBS transponder tests.

SEO - TEST SEQUENCE FI LE ED TOR. The SEQ editor allows the user to
generate new files, nodify existing files, or nodify existing files
and store themwth new file nanes.

The SEQ editor is nmenu driven and utilizes four different nenu
screens that provide the follow ng functions:

1. File access - used to read files for editing and wite files for
di sk storage.

2. File display - displays the contents of a test sequence file with
the test nunbers referenced with the M nimum Operational Performance
Standard (MOPS) test description.

3. Test list - displays a list of available transponder tests in
nunerical order with reference to the MOPS test descri ptions.

4. Edit screen - displays the contents of the file as test nunbers
for editing purposes.

TABLE 2. ATCRBS TRANSPONDER TESTS

TEST MOPS

NUMBER REFERENCE DESCRI PTI ON

2 2.4.2.1 Step 2 Sensitivity

3 2.4.2.1 Step 3 ATCRBS Dynami ¢ Range

9 2.4.2.2.1 Reply Transm ssion Frequency
10 2.4.2.2.2 Step 1 ATCRBS Power Qut put

17 2.4.2.2.5 Step 1 Determnation of Reply Rate Limt
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19 2.4.2.3.1 Step 1 ATCRBS Reply Pul se Spaci ng

20 2.4.2.3.1 Step 2 ATCRBS Reply Pul se Shape

22 2.4.2.3.2 Step 1 Reply Del ay

25 2.4.2.4 Step 1 SLS Decodi ng

27 2.4.2.4 Step 3 SLS Pul se Ratio

29 2.4.2.4 Step 5 Suppr essi on Duration

30 2.4.2.4 Step 6 Suppression Reinitiation

31 2.4.2.4 Step 7 Recovery After Suppression

34 2.4.2.5 Step 3 Pul se Level Tol erances (ATCRBS)

36 2.4.2.5 Step 5 Pul se Duration Tol erances (ATCRBS)

41 2.4.2.5 Step 10 Si nul t aneous | nterrogations

42 2.4.2.6 Step 1 ATCRBS Singl e Pul se Desensitization

and Recovery

44 2.4.2.8 Undesired Replies

55 Not from MOPS Suppr essi on Test
CALLING THE SEO EDI TOR In order to run the Test Sequence File
editor, enter "seq" at the VERSAdos pronpt. The display wll

appear as in figure 18. The first display in the test sequence editor
is the file access screen. At this point the user may read an
existing file, wite to a file whether it exists or not, or exit the
program The read/wite function is swi tched using the space-bar key.
The function key F5 will exit the program

READING FILES. The user may accept the default file nanme "TSTSEQ
by entering a carriage return or enter a file name of his choice
followed by a carriage return. In either case, if the file exists,

the screen will display the contents of the file as shown in the
example display in figure 19. If the file does not exist, a blank
edit screen simlar to the one shown in figure 20 will be displ ayed.

DATAS TEST SEQUENCE FI LE EDI TOR
ENTER FI LE NAME: STDSEQ

READ FI LE
( SPACE BAR TO CHANGE)

F5-EXI'T

FI GURE 18. SEQ DI SPLAY #1 FI LE ACCESS
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DATAS TEST SEQUENCE FI LE: STDSEQ

1 22.4.2.1 Step 2 - Sensitivity
2 32.4.2.1 Step 3 - ATCRBS Dynam c Range
3 9 2.4.2.2.1 - Reply Transm ssi on Frequency
4 10 2.4.2.2.2 Step 1 - ATCRBS Power Qut put
F5- PACE F6- PRI NT F7-EXIT F8- ENTER TEST MATRI X|

FI GURE 19. SEQ DI SPLAY #2 EXAMPLE FI LE DI SPLAY
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DATAS TEST SEQUENCE FI LE: STDSEQ

Yy 23 9 10 [_] Y

1 Y Y
2 % Y
3. Y% Y
4 Y Y
5 Y% Y
6. Y Y
7 % Y
8 Y Y
9 W% Y

TEST NUMBER _
SEQUENCE NUMBER 5

F5- I NSERT F6- REPLACE F7- DELETE/ ALL F8-LI ST TESTS FO9-EXIT

FI GURE 20. SEQ DI SPLAY #4 EDI T SCREEN

Fi gure 19 shows an exanple display of the contents of a test sequence

file nanmed "STDSEQ " The file wll cause the transponder test
program to run the following four transponder tests: test 2 -
Sensitivity, test 3 - ATCRBS Dynamc Range, test 9 - Reply
Transm ssi on Frequency, and test 10 - ATCRBS Power Qutput. The

deci mal nunbers refer to the MOPS section which defines the test.

The F5 key will page through the list of tests if there is nore than
one screen is able to display. The F6 key will send a conplete I|ist
of the tests in the file to the system printer. The F7 key wl]l
return to display #1, the file access screen. The F8 key wi |l advance
to the edit screen.

EDI TI NG FI LES. Figure 20 shows the test matrix screen where the
actual file editing takes place. The file nane is displayed at the
top of the screen. In this exanple the file nanme is "STDSEQ "

There is a 10x10 matrix which shows the 99 possible test nunbers in
their sequential order. There is a cursor wthin the matrix which
hi ghlights the current sequence position. In the exanple it is in
sequence order 5 since this is the next avail abl e sequence position.

The screen entry cursor can be noved between two pronpts using the
arrow keys: the "TEST NUMBER' pronpt and the "SEQUENCE NUMBER'
pronpt. The "TEST NUMBER' pronpt is where the actual test nunbers are
entered and stored in the position determned by the nunber in the
"SEQUENCE NUMBER' pronpt. The user mamy change the sequence nunber to
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allow insertions and changes to the file. Wwen a test nunber is
entered the program will automatically advance to the next sequence
nunber . The sequence nunber cannot be advanced beyond the |ocation
following the I ast test nunber.

The F5 and F6 keys are wused for "INSERT" and "REPLACE' nodes,
respectively. Wen the insert node is selected, any test nunbers
entered will be stored at the current sequence nunber position and
any following test nunbers will be advanced one position. Wen the
replace node is selected the test nunber at the current sequence
nunber position will be replaced by the new one entered.

The F7 key is used for deleting tests from the sequence. If the F7
key is pressed, the test at the current sequence nunber wll be
deleted. If SHIFT F7 is pressed, all of the tests in the file will be
del et ed.

The F8 key is used to display a list of available tests. An exanple
display is shown in figure 21.

The F9 key will exit the screen and advance to the file access screen
where the file may be stored.

Figure 21 shows an exanple of a display of all available transponder
tests. The F5 key is used to page through the list and the F6 key is
used to print a copy of the list. F7 will return to the edit screen.

WRI TI NG FI LES. If the user wants to save the current test sequence
file, he nust wite the file to the disk. The file access screen
screen is used to wite files to the disk (figure 22). He may accept
the default file name or type in any valid file name followed by a

carriage return. If the file does not already exist it wll be
witten to the disk and the pronpt will switch to read the file. If
the file already exists, the user will be warned and will have the

option to either nane it sonething else or replace it with the
current file. To exit the editor enter the F5 key. Note: If the F5
key is pressed before the file is witten to the disk, the file wll
not be stored.

DATAS TRANSPONDER TESTS

2 2.4.2.1 Step 2 - Sensitivity

3 2.4.2.1 Step 3 - ATCRBS Dynam ¢ Range

9 2.4.2.2.1 - Reply Transm ssi on Frequency

10 2.4.2.2.2 Step 1 - ATCRBS Power Qut put

17 2.4.2.2.5 Step 1 - Determination of reply rate limt
19 2.4.2.3.1 Step 1 - ATCRBS Reply Pul se Spaci ng
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20 2.4.2.3.1 Step 2 - ATCRBS Reply Pul se Shape

22 2.4.2.3.2 Step 1 - Reply Del ay

25 2.4.2.4 Step 1 - SLS Decoding

27 2.4.2.4 Step 3 - SLS Pulse Ratio

29 2.4.2.4 Step 5 - Suppression Duration

30 2.4.2.4 Step 6 - Suppression Reinitiation

31 2.4.2.4 Step 7 - Recovery After Suppression

34 2.4.2.5 Step 3 - Pul se Level Tol erances (ATCRBS)

36 2.4.2.5 Step 5 - Pulse Duration Tol erances (ATCRBS)

41 2.4.2.5 Step 10 - Sinultaneous Interrogations
F5- PAGE F6- PRI NT F7-EXIT

FIGURE 21. SEQ DI SPLAY #3 TEST LI ST

DATAS TEST SEQUENCE FI LE EDI TOR
ENTER FI LE NAME: STDSEQ

WRI TE FI LE
( SPACE BAR TO CHANGE)

F5-EXI'T

FIGURE 22. SEQ DI SPLAY #1 FILE ACCESS I N WRI TE MCDE
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APPENDI X A

ATCRBS FI ELD TEST FUNCTI ONS

GENERAL DESCRI PTI ON

The Air Traffic Control Radar Beacon System (ATCRBS) Field Executive
program is the actual transponder testing program It is a nenu-
driven nultiscreen program that gives the user conplete control over
his testing environment. The major subfunctions of the program are:
calibration of the coupling loss, control of individual as well as
gl obal test paraneters, display of individual transponder test
results summaries, control of the personal conputer (PC) subsystem
interface, and execution of the transponder tests.

SOURCE FI LES.

I NCLUDE FILES (.h). The following is a list of the include files
used by the functions of the ATCRBS field executive program and a
brief description of their contents:

300.include.calib.h - definitions related to system calibration.
Includes the calibration file nanes and file structure definitions.

300.include.dataloc.h - definitions for the storage |ocations for the
three transmt control channels.

decode.h - definitions for the hardware decoder addresses and
structures to store the decoder information.

300.include.displib.h - definitions for WSE termnal display
attributes and escape sequences.

idle.h - contains the idle |oop interrogation definition.

300.include.map.h - definitions for the nmenory |ocations of the
DATAS har dwar e.

parminit.h - declaration and initialization of all transponder test
par anet er s.

parmib.h - definitions used by the paraneter nodification prograns.

pci nc. h - definitions wused for PC- 68020 conmuni cati ons.
Conmuni cati on control and buffer structure definitions.

seqgflib.h - definitions related to the test sequence file.

300.1Include.stdlib.h - standard library provides comon definitions
such as TRUE, FALSE, etc.

testdef.h - function array definitions for the ATCRBS
transponder tests.
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tstinc.h - conmon transponder testing library.

SOURCE FILES (.cc) - The afexec program may be |inked by running the

command file afexec.cf.
file nanes foll ows:

reference between function nanes

Maj or functions are displayed in bold print.

Aftsts(Q)
aftst[x]10O

bl drrenu()

cal read()
chk_channel s()
chk_dflt()
chk_l evel ()
chk_name()
ck_format ()
ck_range()
ck_resol u()
cl k_set()

cl k_sp()
clk_strt()
cnt _pul ses()
convt _ans()
count _pul ses()
cur pos()
dbfile()

df name()
d_fun_keys()
erase()
extrct_data()
fatal ()

fatal _error()
funct[x] ()
gen_action()
gen_atten()
gen_pattern()
gen_pul se()
gen_time()
gen_transm()
get _decl ()
get _i nput ()
getntl ()

get sd()

getyorn()

hwinit() interference()

int_err()
i nt _loop()
main()
ndec_acr ()
mparms()
nt | _fun()
parmscrn()

pcinit()

aftsts.cc
aftst[x]-cc
bl drrenu. cc
cal read. cc
wf 2chann. cc
par mscrn. cc
chkl ev. cc
chknane. cc
chkfornt.cc
chkrange. cc
chkresol . cc
tinmer.cc
tinmer.cc
tinmer.cc
repul se. cc
convtans. cc
wf 2count . cc
di sputil.cc
aftsts.cc
df nane. cc
tstdrvr.cc
di sputil.cc
repul se. cc
pcinit.cc
ferror.cc
chkfornt.cc
wf 2acti . cc
wf 2atte. cc
wf 2patt. cc
wf 2pul s. cc
wf 2t i ne. cc
wf 2t ransm cc
di sputil.cc
di sputil.cc
getntl.cc
get sd. cc

di sputil.cc

hwi nit.cc
intfer.cc
wf nod. cc
intlp.cc
afexec.cc ndecode. cc
mparms.cc
getntl.cc parmscrn.cc
pcinit.cc plotdat.cc
SumsCrn. cc sunscrn.cc
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plotdat() pnsg. cc

pl ot meg() pr head. cc

pl ot que() print.cc pwthresh.cc
prmsg() odatf.cc

pr_head() sundat.cc rdsfile.cc
prt_init() pw_thresh() sfread.cc reptest.cc
odat f () repul se. cc

rddat () par mscrn. cc

rds_file() setfreqg.cc setidle.cc
read_seqf _file() setlev.cc disputil.cc
rep_test() spandd. cc disputil.cc
repul se() storeans. cc
set_dflt() storeans. cc

setfreq() sapx. cc

set _idle() sum[x] -cc

setlev() sumdat.cc summenu.cc
setscroll () sumscrn() disputil.cc
spandd() tstdrvr.cc tstseq.cc

stcenter() store_ans() vfcreat2.cc vfopen.cc
store_ptr() suc_apprx() w nod.cc
sum[x]1O wrtdat. cc
sumdat()

summenu()

sumscrn()

t oupper ()

tstdrvr()

tstseq()

vfcreat 2()

vf open()

wf mod()

wrt dat ()

Figure A-1 shows a hierarchical relationship between the nore
i mportant functions within the transponder test program These and
all of the functions witten for use with the transponder test
prograns are contained in this appendi x.
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main ()

aftsts () summenu( ) mparms( ) coupling
loss
function
tstdrvr() (future)
parmscrn( )
tstseq() sumscrn( )
\
aftstix] () sumdat( ) plotdat( )
sum[x] ()
FI GURE A-1. MAJOR FUNCTI ON RELATI ONSHI PS
aftsts()
NAME
aftsts - ATCRBS field testing options nmenu. Source file-
aftsts. cc.

FUNCTION CALL
aftsts().

GLOBAL VARIABLES
The followng are global variables that are used throughout the
programthat are declared in aftsts.cc.

int i_power - Interrogation power |evel.

int p_mode = 0 - Interrogation power node, default is
"MANUAL" (0), other choice is "AUTOVATIC' (1).

int ps_mode = NO - Hardcopy flag, indicates whether or not to
automatically print a summary of the test results.

Default is "NO' (0), other choice is "YES' (1).



int store = YES - Flag to indicate whether or not to store
the test data on disk. Default is "YES' (1), other choice is

"NO'" (0).
DESCRIPTION

This function permts the user to select various options to
control how the system will function when running transponder tests.

The options included are: hardcopy of test results or not;
interrogati on power node--whether it is manual or automatic adjust;
initial power level; test sequence file nane; whether or not to store
data on disk, and if so, the database file nane.

DETAILED DESCRIPTION

The function builds the display, maintains an error array
(e_flg[]) that indicates error conditions in nmenu options, and calls
the function dbfile() to open data and key files. If there is an
error condition for a pronpt, there is an indication next to the
pronpt. Wen the user selects the pronpt with the error condition the
error is explained at the bottom of the screen. The program then
waits for input fromthe user. If F5 is entered the data files and
key files are closed and the program returns. If F6 is entered the
program advances to the test function. Arrow keys will select between
options. ASCI| characters are accepted as input as file names or
switches for flags.

aftst*()
NAME

aftst* - ATCRBS field t est nunber *, Sour ce file-
aftst*. cc.

FUNCTION CALL
aftst*(t_data, best_power, best_delay, p_data_loc)

struct data_share *t_dat a; /* Test data */
int *best_power; /* Best power neasured */
i nt *best _del ay; /* Best del ay neasured */

struct data_destination p_data_loc; /* Hardware addrs. */

GLOBAL VARIABLES

The follow ng variables nust be declared external to nost ATCRBS
field test functions:

struct INT_TYPE int_cur[] - Current interrogation

par anet er s.

struct TST TYPE tst _cur - Current test paraneters.

struct CAL TYPE calib - Calibration tables.

int i _afloss - Airfrane |oss.

int i _Power - Default interrogation power.

int tx Port - Transmitter port in use.

DESCRIPTION

This represents the calling structure of a typical ATCRBS field
test function. The ATCRBS tests are described in detail in appendix
C. The test results are stored in the structure "t _data." The
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hi ghest reply power neasured during the test are returned in the
variable "best_power." The l|lowest reply delay is returned in the
variable "best_delay." "p_data_loc" provides the addresses of the
hardware | ocations to store the interrogati on waveforns.

bl dnenu()
NAME

bldnenu - Build nenu for termnal screen. Source file-
bl dnenu. cc.

FUNCTION CALL
bl dnmenu(parmio, prnt_ord, prm _flg, strc_indx, prnt_cnt,
prm ques, spaceb)
struct PARM IO TYPE *parmio; /* Paranmeter 10 structs */

int prnt_ord[]; /* Array of pronpt order */

int prmt_flg[]; /* Pronpt flags */

int strc_indx; /* I ndex of struct */

int prnt_cnt; /* Nunmber of pronmpts */

char *prm ques[] /* Pronpt questions */

char *spaceb[]; /* Spacebar answers */
DESCRIPTION

This function is wused to set the order of the test or
interrogation paraneters for display on the screen. The paraneters

are displayed as question and answer and they are positioned in two
colums on the screen when possible. The main value of this function
is to acconmpbdate paraneters that require nore than half of the
screen and, therefore, nust be displayed on a screen row by
t hensel ves.

DETAILED DESCRIPTION

The variable "prm _cnt" is used to determ ne how many pronpts to
position on the screen. The pointer "*parmio"” is the location of
the actual pronpts. The array "prnt_ord[]" wll contain the order

nunber to display each pronpt, a -1 indicates an unused position. The
array "prnt_flg[]" will contain "TRUE' for all pronpts that are used
and "FALSE" for those that aren't. For each pronpt the question and
answer lengths are conbined to determine the overall length. If the
length is greater than half the screen it nust be positioned on the
left side, and the adjacent right side nust be nmade unavail able. The
function will return a success condition (0) if all pronmpts can be
di spl ayed, or a fail condition (1) if there is not room for all
pronpts on the screen.

cal read()
NAME

calread - Calibration file read function. Source file-
cal read. cc.

FUNCTION CALL
cal read(calib, node)
struct CAL _TYPE *calib; /* Pointer to calibration
paranmeters */
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i nt node; /* Read nopde */

DESCRIPTION

This function opens and reads the calibration file that is
selected by the variable "node." The include file "calib.h" nust be
included for #defines for the npde as well as file nanmes and
calibration structures. The possible nodes are: MIF, CTF, M, and
CCF for Master Table File, Current Table File, Master Coupling File,
and Current Coupling File.

chk channels()
NAME
chk channels - Check channels. Source file - wf 2chan. cc.

FUNCTION CALL
chk_channel s(p_wW m def, p_maxl, p_nmax2, p_nmax3)
struct wave_parm*p_ wimdef; /* Waveform struct */
int *p_maxl; /* Locations used ch. 1 */
int *p_max2; /* Locations used ch. 2 */
int *p_max3; /* Locations used ch. 3 */

DESCRIPTION

This function determ nes the nunber of waveform events used in each
of the three channels. The end of a series of events nust be flagged
in the waveform structure with a zero stored in the channel nenber.

chk_levelQ
NAME

chk_level - Check for valid interrogation power |evel.
Source file - chklev.cc.

FUNCTION CALL
chk level (p_l evel, port, atten)

int p_ievel, /* Power | evel */

int port; /* Interrogation port (0-2) */

int atten; /* Attenuator selected (0-2) */
DESCRIPTION

This function is used to check if a desired power |evel can be
achi eved. The function will subtract coupling |oss and airfranme |oss
fromthe desired interrogation level and test if the transmitter can
maintain that level at the calibration point. If the level is too

high "P_ TOOH™" is returned, if it is too low "P_TOO LO" is returned,
ot herwi se "SUCCESS" is returned. The ;n-~ de files "calib.h" and
"stdlib.h" are used in this function.

chk_nanme()
NAME
hk name - Check file nane. Source file chknane. cc.



FUNCTION CALL
chk name(fil ename, count)
char *filenane; /* Filenane to check */
i nt count; /* Number of characters */

DESCRIPTION
Tests a character string to see if it is a valid VERSAdos file
name.

DETAILED DESCRIPTION

The purpose of this function is to test for a valid filenane
before it is conbined with user nunber and catalog, etc., for file
open. The name is stored in the character string "filenane" and the

length of the string is passed in the variable "count." The first
character is tested to be an al phabetic character and the follow ng
characters are tested to be either al phabetic or numeric. If either
of these conditions are violated, a "1" is returned to indicate

illegal characters. If count is greater than eight, a "2" is returned
to indicate the file nanme is too long. If the file name is valid, the
function returns a "0."

ck_format()
NAME

ck_format - Check input format. Source file - chkfornt.cc.

FUNCTION CALL
ck_format(p in_data, parm.i o)
char *p_in_dat a; /* Pointer to input data */
struct PARM IO TYPE *parm.io; /* Parameter 10O structure*/

DESCRIPTION

This function will test a character string to see if it is in a
predefined format. The character string is passed in the variable
"p_in_data" and the format is defined in the structure "parmio."
There are seven possible formats to test, which are #defined in
tstlib.h. If the string is in the correct format, a success condition
is returned (0); if it is in an incorrect format, an error condition
which is defined in "parmib.h" is returned. The possible formats
are: deci mal, bi nary, octal, hexadeci mal, character, real, and
undefi ned (for expansion purposes).

ck_rangeQ)
NAME

ck_range - Check that a test paranmeter is within a valid range.
Source file - chkrange.cc.

FUNCTION CALL
k_range(parm.io, tenp_ans)
struct PARM I O TYPE *parm. o;
| ong tenp_ans;

Paraneter |1 O structure*/

/*
/* Paraneter val ue */

DESCRIPTION
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This function will test that a long variable "tenp_ans" is within
its valid range. This is used in conjunction with the test paraneter
nodi fication routines. The range of the variable is defined in the

structure "parm.i o" (parmio->mn and parm.i o->nax).
ck_resoluQ)
NAME
ck_resolu - Check that a test paraneter is at a valid resolution

val ue. Source file - chkresol.cc.

FUNCTION CALL

ck_resolu(parm.io, tenp_ans)

struct PARM IO TYPE *parm.io; /* Parameter 10O structure*/ | onq
tenp ans; /* Paraneter val ue */

DESCRIPTION

This function will test that a long variable "tenp_ans" is at the
proper resolution. This is wused in conjunction wth the test
paranmeter nodification routines. The resolution of the variable is
defined in the structure "parm.io" (parm.io->res). The function uses
the MOD function to test for the proper resolution.

clk_setQ)
NAME

clk set - Clock set function. Source file - tiner.cc.

FUNCTION CALL
cl k_set (nm_ticks)

 ong nmti cks; /* Nunmber of ticks for interrupt*/
DESCRIPTION

Utilizes on board tinmer. Tiner rate is based on 2 negahertz (Miz)
clock rate. "nmticks" is the nunber of mcroseconds between
i nterrupts.
clk_spQ

NAME
clk sp - Cock stop function. Source file - tiner.cc.

FUNCTION CALL
clk sp()

DESCRIPTION
Stops the on board tinmer and di sabl es interrupts.

clk_strtQ
NAME

clk strt - Clock start function. Source file - tiner.cc.

FUNCTION CALL
clk_strt()
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DESCRIPTION
Starts the on board timer and enables interrupts. The tinmer
interrupts occur at the rate established via call to "clk_set."

cnt pulses()
NAME
cnt_pul ses - Count reply pulses. Source file - repul se.cc.

FUNCTION CALL
cnt _pul ses()

DESCRIPTION
This function will return the nunber of reply pul ses indicated by
the raw status word

convt ansQ)
NAME

convt_ans - Convert and display a test paraneter. Source file -
convtans. cc.

FUNCTION CALL
convt _ans(parm.i o, spaceb)

struct PARM IO TYPE *parm.io; /* Parameter 10O structure*/

char *spaceb[]; /* Space bar answers */
DESCRIPTION

This function will display a paraneter which is stored in the

paranmeter structure (*parm.io->p_cur) as a character string in its
proper format on the display screen.

count pulses()
NAME

count _pul ses - Count interrogation pulses (events). Source file
- wf 2coun. cc.

FUNCTION CALL
count _pul ses(p_wW mdef, p_countl, p_count2, p_count3)
struct wave_parm *p_wimdef; /* Waveform struct */
int *p_countl; /* Count for ch. 1 */
int *p_count2; /* Count for ch. 2 */
int *p_count 3; /* Count for ch. 3 */

DESCRI PTI ON

This function wll count the nunber of pulse |ead-edges and
trail-edges for each of the three channels. The end of a channel is
det erm ned when the channel nenber contains a zero.

curposQ)
NAME

curpos - Cursor position. Source file - curpos.cc.
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FUNCTION CALL
curpos(ro, co)

int ro; /* Screen row */
int co: /* Screen colum */
DESCRIPTION
This function will position the cursor at the specified row and

colum on a wyse 75 conpatible term nal

dbfileQ)
NAME
dbfile - Data file access function. Source file - aftsts.cc.

FUNCTION CALL
dbfil e(cur_ques, df _lun, kf_lun, dfd, kfd)

i nt cur_ques; /* Current question nunber*/
char *df | un; /* Data file LUN */

char *kf | un; /* Key file LUN */

int *dfd, /* Data file descriptor */
int *kfd: /* Key file descriptor */

DESCRIPTION

This function provides access to the data and key files, and
di splays the status of these files to the user at the data file
extensi on pronpt on the screen displayed by aftsts(). This function
was designed to work with the function aftsts().

DETAILED DESCRIPTION
Displays the answer to the store option (YES or NO. If the

current question is the store option, the answer will be in reverse
video. The data file extension pronpt and answer is then erased. |If
the store option is YES, the pronpt and answer are redisplayed. The
file is opened with a call to odatf(). The file status wll be

di splayed next to the file extension pronpt. The file status
possibilities are: the file already exists, the file is new, or there
was an error in the file open.

dfname()
NAME

df nane - Create data file nane. Source file - df nane. cc.

FUNCTION CALL
df name(f _str, f_type, f_date, s_loc_id)

char *f _str; [* File name string */
int f_type; /* File type */
char *f _date; /* Date */
char *s_loc_id; /* Location ldentifier */
DESCRIPTION
This function wll create a file nane from the |ocation

identifier and the date for either the data file or the key file
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depending on the "f_type" variable (f_type=1 - data file, el se key
file). The location identifier is used as the catalog and the date is
part of the file name. Formats: "(s_loc_id).D(f_date)." for data file
and "(s_loc_id).K(f_date)." for key file.

d fun keys()
NAME

d fun keys - Define function keys. Source file - tstdrvr.cc.

FUNCTION CALL
d_fun_keys(sys_status)
char sys_stat us; /* System st at us */

DESCRIPTION
W1l display the specific function keys and their action for the
"tstdrvr" function.

erase()
NAME

erase - Erase characters on the display. Source file-
erase. cc.

FUNCTION CALL
erase(n_chars)

int n_chars; /* Nunmber of characters to erase*/
DESCRIPTION

WI|l erase n_chars characters starting at the current cursor
location. |If n chars is 0, will erase entire line fromthe cursor.

extrct data(Q)
NAME
extrct data - Extract reply data. Source file - repul se.cc.

FUNCTION CALL
extrct _data(pul se, p_addr)

struct RAW PULSE *pul se; /* Reply pul se data */
unsi gned | ong *p_addr; /* Hardware address */
DESCRIPTION

This function is used to separate the various reply data for the
reply pulse at the address indicated by "p_addr." See the function
"repul se()" for nore information.

fatal error()
NAME
fatal error - Fatal error nmessage. Source file - ferror.cc.

FUNCTION CALL
fatal error(err num func_nane)
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int err_num /* Error nessage numnber */
char *func_nane; /* Name of function error occurred */

DESCRIPTION
W1l display a nessage on the screen describing an unrecoverable
error that occurred in a function.

gen action()
NAME

gen_action - Generate waveform action field. Source file-
wf 2acti . cc.

FUNCTION CALL
gen_action(p_w mdef, p_data_pnt)
struct wave_parm*p_ wimdef; /* Waveform struct */

unsi gned | ong p_data_pnt; /* Hardware address */
DESCRIPTION
This function wll load the action field in its proper binary

format into the hardware waveform definition |ocations. Action fields
consi st of itens such as DELAY, PAM PAMw th SYNC PHASE etc.

gen atteng !
NAME

gen_atten - Cenerate waveform attenuator selection. Source file -
wf 2atte. cc.

FUNCTION CALL
gen_atten(p_wfmdef, p_data_pnt)
struct wave_parm*p_ wimdef; /* Waveform struct */

unsi gned [ ong p data_pnt; /* Hardware address */
DESCRIPTION
This function will load the attenuator selection into the proper

har dwar e waveform definition | ocations.

gen pattern()
NAME
gen_pattern - GCenerate waveform pattern. Source file-w 2patt.cc.

FUNCTION CALL
gen_pattern(p_wmdef, p_data |oc, node_s offset)
struct wave_parm*p_ wimdef; /* Waveform struct */

struct data_destination *p_data_l oc; /* Hardware | ocs.*/
unsi gned | ong node_s_offset; /* Data bl ock offset */
DESCRIPTION

This is the high level function for generating interrogation
waveforms in binary format from waveform structures.
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DETAILED DESCRIPTION

This function first determ nes the nunber of pulse events and
stores this in "p_data_l oc->numof _pulses.” This can be used | ater by
functions that need to nodify the interrogation as it is stored in

har dwar e. For each of the channels, the waveform information is
encoded into its correct binary format and stored in the hardware
addresses determned by "p_data_loc." The variable "node_s_offset”

is used to properly position the Mbde S data block with respect to
the P6 pul se.
gen_pulse(Q)
NAME
gen_pul se - Generate pulse fields. Source file-
wf 2pul s. cc.

FUNCTI ON CALL
gen_pul se(p_wW mdef, p_data_pnt)
struct wave_parm *p_wimdef; /* Waveform struct */
unsi gned long *p_data_pnt; /* Hardware address */

DESCRIPTION

This function encodes the pulse information (l|ead-edge, trail-
edge, etc.) into the proper binary format required by the hardware.
The pulse information s stored in the waveform structure
"p_wmdef."

gen_time()
NAME

gen time - Cenerate tine field. Source file - wf2tine.cc.

FUNCTION CALL
gen_ti me(p_w m def, p_data_pnt, p_strt_s_blk,
cal _blk_offset, p error)
struct wave_parm*p wimdef; /* Waveform struct*/

unsi gned | ong *p_data_pnt; /* Hardwar e address */

unsigned int *p_strt_s_blKk; [* Start of Mdde S block */

unsi gned long cal _blk_offset; /* Data bl ock offset */

unsigned int *p_error; /* Position error */
DESCRIPTION

This function will encode the tinme delay values contained in the
waveform structure into the binary format used by the hardware. It
will automatically use nore than one hardware address if the tine

del ay requires nore than the maxi nrum val ue provi ded by one | ocation.

gen transm()
NAME

gen_transm - Cenerate transmt field. Source file-
wf 2t ran. cc.

FUNCTION CALL
gen_transm(p_wf m def, p_data_pnt)
struct wave_parm*p wimdef; /* Waveform struct */
unsi gned | ong *p_data_pnt; /* Hardware address */
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DESCRIPTION
This function encodes the transmt information into the proper
format required by the hardware.
get_decl
NAME
get _decl - Get decimal nunbers as input. Source file-
get decl . cc.

FUNCTI ON CALL
get decl (p_data, row, col, max_in)

char *p_dat a; /* Pointer to input data */

i nt row /[* Current row position */

int col; [* Current colum position */

int max_in; /* Max digits allowed */
DESCRIPTION

Accepts only nuneric characters as input from keyboard.

DETAILED DESCRIPTION

This function is intended to be called only after the first
nuneric character has been read in. Its purpose is to accept only
nuneric characters (0 - 9) until a carriage return is entered, arrow
keys are entered, or the buffer is full. |If any other characters are
entered they will be ignored except the backspace and del ete keys,
whi ch are recognized and will erase characters that were entered. The
input characters are stored in the array p_data up to the maxinmm
input length indicated in max_in. Row and Col are used to position
the echoed characters on the screen. This is a nodified version of
get _dec(), it was updated to exit if an arrow key is entered.

get_input(Q)
NAME

get _input() - Get keyboard input. Source file - getinl.cc

FUNCTION CALL
get input(p_data, count, row, col, nmx_in, e_len, opt)

char *p_dat a; /* Pointer to input data */
int *count; /* # characters read in */
i nt row /[* Current row position */
int col; [* Current colum position */
int mx_in; /* Max character input allowed */
int e |en; /* # characters to erase */
int opt; /[* Option, 0 exit, 1 pause max */
DESCRIPTION

This is a general purpose function that filters only printable
characters from keyboard input and echoes them on screen and stores
themin a fixed | ength buffer.

DETAILED DESCRIPTION
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This function is intended to be called only after the first
character has been read in. Its purpose is to test this character and
test and accept any follow ng characters until the buffer is full or
a carriage return is entered. If any invalid characters are entered
(not between ascii 0x20 and Ox7f) the function returns a "1" as an
error condition. If all characters are valid and a carriage return is
entered, the function will return a "0" as a success condition. The
backspace and delete keys are recognized and wll erase characters
that were entered. The input characters are stored in the array
p_data up to the maxi muminput length indicated in nmx_in. Row and Col
are used to position the echoed characters on the screen. Count w |
contain the nunber of characters read in.

This is a nodified version of get_input, it has the addition of
"e_len" which determ nes how many characters to erase before echoing
input, and "opt" which determines what to do if the maxi num input is

exceeded. If opt is "0" the programw Il exit, if opt is "1" it wll
pause.
getmtl O
NAME
get nt | - Acquire mninum transmt |evel (ML) of transponder

Source file - getntl.cc.

FUNCTION CALL
getnt!l (mtl, p_data_l oc)
int *ntl; /* Mnimumtransnmt |evel */
struct data_destination *p_data_l oc; [ * Har dwar e
| ocations */

DESCRIPTION

This function will determ ne the m nimum RF signal |evel required
to produce a 90 percent reply efficiency. The neasurenment is nmade
with a standard Mbde A interrogation using a successive approximation
al gorithm

DETAILED DESCRIPTION

This function requires the include files: tstlib.h, stdlib.h
mrap. h, and calib.h. It requires the external variables: struct
CAL_TYPE calib for access to the calibration tables, int i_afloss for
airframe loss, and tx_port for the current transmitter port in use.
It uses a standard Mdde A interrogation with the reply w ndow
adjusted for coupling tinme. The PRF used is 500.

A subfunction called ntl_fun() is included in the function to do
the actual interrogation algorithm This function initially sets the
interrogati on power to be -88 dBm the power variation to 8 dBm and

the nunber of interrogations to be 20. It wll continuously
interrogate with a call to the function "suc_apprx()" wuntil the
variation in power is down to 1 dB or the interrogation power is out
of range. |If the transponder replies at I|east 90 percent, the

interrogati on power is decreased by the power variation, if less than
90 percent, the power is increased by the power variation. Once the

t ransponder replies at | east 90 percent to a series of
interrogations, the nunber of interrogations will be doubled for the
next run and the variation will be divided in half.
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The neasured MIL is returned in the variable "ntl" in dB * 10 .
* Potential inprovenent - The function returns the MIL in a pointer
variable, but it should also return a status to indicate if ML was
found. i.e., if (was_90) return(SUCCESS).

getsdQ
NAME

getsd - Acquire suppression duration of transponder. Source file
- getsd. cc.

FUNCTION CALL
get sd(sd, node, p_data_l oc)
long *sd; /* Suppression duration */
i nt node; /* Interrogation node, 0=A 1=C */
struct data destination *p_data_l oc; [ * Har dwar e
| ocations */

DESCRIPTION
This function will determne the suppression duration of the
t ransponder . Suppression duration is defined as the length of tine

the transponder is suppressed followng a P1-P2 suppression pair. The
measurenment is nmade with a standard P1-P2 pair followed by a standard
interrogation. The interrogation node is determ ned by the variable
"mode." If "node" is a "0," Mbde Ais used, if it is a "1," Mde Cis
used. The function varies the spacing between the Pl-P2 pair and the
interrogati on using a successive approximtion algorithmto find the
10 percent reply point.

DETAILED DESCRIPTION
This function requires the include files: tstlib.h, stdlib.h,
decode. h, nmap.h, and calib.h. It requires the external variables:

struct CAL TYPE calib for access to the calibration tables, int
i_afloss for airframe loss, i_power for standard interrogation power,
and tx_port for the current transmtter port in use. It stores the

interrogation with the reply w ndow adjusted for coupling tinme in
channel 1 and the P1-P2 pair in channel 2. The PRF used is 450 and
the frequency is 1030 MHz.

The function sets the interrogation power for both channels the
same as the standard interrogation level in the global variable
i _power. If it is unable to set the | evel of both channels the sane,
it will abort. The initial spacing between the P1-P2 pair and the
interrogation is set to 50 mcroseconds, the spacing variation to 10
m croseconds, and the nunmber of interrogations to be 10. It wll
continuously interrogate with a call to the function "suc_apprx()"
until the variation in spacing is down to 25 nanoseconds or the pulse
spacing is less than the spacing variation. If the transponder
replies at |least 10 percent, the spacing is decreased by the spacing
variation, if less than 10 percent, the spacing is increased by the
spaci ng variation. Once the transponder replies |less than 10 percent
to a series of interrogations, the nunmber of interrogations will be
doubl ed for the next run and the variation will be divided in half.

The measured suppression duration is returned in the variable
"sd" in nanoseconds.
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getzorn S !
NAME

getyorn - get n

getyorn. cc.

from the keyboard. Source file-

FUNCTION CALL
getyorn();

DESCRIPTION

Waits indefinitely for a "y" or "n
and upper case are allowed. Returns a "1" if a
returns a "0" if "n" is entered.

fromthe keyboard. Lower case
"y" is entered,

hwinitQ
NAME
hwinit - Hardware initialization. Source file - hwinit.cc

FUNCTION CALL

hwi ni t ()
DESCRI PTI ON

This function initializes the inportant DATAS hardware | ocations.
It wll reset the system clock, RF control, local oscillator is set

to 1030 MHz, the interrupt control is set to 0, the transmt
controller is set to stop all channels, the external output controls
are set, the threshold is set to mninmnum and all decoder vari abl es
are set.

interference()
NAME
interference - interference detection function. Source - intfer

CC.

FUNCTION CALL
This function has not yet been devel oped.

int_errQ
NAME

int_err - interrogation setup error nmessage. Source file-
wf nod. cc.

FUNCTION CALL
int_err(e_code, nsgQ)

i nt e_code; [* Error code */
char *msg; /* Message string */
DESCRIPTION
This function will decode and form an error mnessage describing
the error code returned fromthe function "w nod()."
int_loopQ
NAME
int_loop - Interrogation |oop algorithm Source file-intlp.cc.
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FUNCTION CALL
int_loop(numints, reply, xmt_chan)

int numints; /* Nunmber of interrogations*/
struct reply_format *reply; /* Reply information struct*/
int xmt chan; /* Transmt channels */

GLOBAL VARIABLES
The following variables nust be declared external to this
function:

struct CAL_TYPE calib; [* Calibration tables */

int i_afloss; [* Airframe |oss */

int tx_port; /* Current transmt port */
DESCRIPTION

This function is wused as a general pur pose transponder
interrogation algorithm It is used by the transponder tests that
require only a percent reply or sone other general reply information.
The function wll send the nunmber of interrogations defined in
"numints,” run the transmt channels defined in "xnit _chan," and
store the reply information in the struct "reply."

DETAILED DESCRIPTION
The reply information supplied by the function is contained in a
data structure. The structure format of the "reply" struct is defined

in tstlib.h and provides the follow ng information: reply-
>power.mn - The |owest reply power of the last reply pulse (F2)
nmeasured out of all replies. Is stored in dB' s * 10. Al

calibration offsets are added including airframe |oss and receiver
coupling | oss.
repl y- >power. nean - The nmean reply power of the last reply pulse
(F2) neasured in all replies. Is stored in dB's * 10.
Al'l calibration offsets are added including airframe |oss
and receiver coupling |oss.
reply->power. max - The highest reply power of the last reply
pulse (F2) neasured out of all replies. |Is stored in dB s *
10. Al calibration offsets are added including airfrane
| oss and receiver coupling |oss.
reply->frequency.mn - The lowest RF transmtter frequency
of the first reply pul se neasured out of all replies. It is
stored in kHz.
reply->frequencv. nean - The nmean RF transmtter frequency
of the first reply pulse neasured out of all replies. It is
stored in kHz.
reply->frequency. max - The highest RF transmitter frequency
of the first reply pul se neasured out of all replies. It is
stored in kHz.
reply->delay.mn - The | east reply delay neasured out of al
replies. It is stored in nanoseconds. This is the delay from
the | ead edge of the reply window It assunmes that the reply
wi ndow has been adjusted for coupling tine.
reply->del ay. rean - The nean reply del ay neasured out of
all replies. It is stored in nanoseconds. This is the del ay
fromthe | ead edge of the reply window It assunes that the
reply wi ndow has been adjusted for coupling tine.
reply->delay. max - The maxi mumreply del ay nmeasured out of
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all replies. It is stored in nanoseconds. This is the del ay
fromthe | ead edge of the reply window It assunes that the
reply wi ndow has been adjusted for coupling tinmne.
reply->atcrbs_code - ATCRBS identification code (4096). This
code cones fromthe systemreply decoder and is in whatever
format the decoder provides. In order for this variable to
be stored it nust be the same for at |east five consecutive
replies. If the code changes during the interrogation |oop,
this variable will contain whatever the code was for the

| atest five consecutive replies.

reply->stdev_pls cnt - Standard deviation of reply pul ses.
This is provided so that reply reliability can be determ ned.
reply->nmean_pul se_count - Mean nunber of reply pul ses per

i nterrogati on.

reply->intfere ratio - Ratio of replies that were rejected
because of interference to accepted replies. This is provided to
indicate data reliability.

reply->reply cnt - Reply count. The nunber of replies

det ect ed.

The variable "xmt_chans" determnes from which channels to
transmt. Each bit position corresponds to a channel; a "1" neans to
transmt and a "0" neans not to transmt. There are currently three
channels in the system neaning a total of three active bits (e.qg.
0x0005 neans to transmt on channels 1 and 3). The tim ng nmust be set
for the channels prior to calling this function.

This function will start the system clock, but the PRF nust be
set prior.
A status (integer) will be returned when the function term nates.

The following are return possibilities which are defined in tstlib.h:
T_ABORT (-1), PRF_ERROR (2), or T_PASS (0). A status of T ABORT wll
be returned if the acceptable level of interference is exceeded.
PRF_ERROR will be returned if the system tinmer interrupt is already
set when it is first read at any tine during the loop. T_PASS will be
returned in all other cases.

mainQ)
NAME
main - Transponder field testing main function. Source file -

af exec. cc.

FUNCTION CALL
mai n()

GLOBAL VARIABLES
The following is a list of global variables that are used
t hr oughout the afexec program They are declared in afexec.cc.

char asqg_buf[100] - Asynchronous service queue buffer.

char date[9] - Current date.

char dat file[STR_LEN] - Data file name. STR LEN is defined in
tstlib.h (24).

char df _ext[EXT_LEN+1] = ("AA"™) Data file extension. EXT_LEN
is defined in tstlib.h (2).

char f date[9] - Current date in file format.
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char key file[STR_LEN] - Key file nane.

char loc_id[LID _LEN + 17 = ("UACY"™) - Location identifier. LID
LEN is defined in tstlib.h (4).
char seq_file[STR_LEN] = {“STDSEQ"} - Test sequence file name.

char tsknam[4] = ("AFEX"} - Task name used for asynchronous

servi ce queues.

char util_buf[REP_BUF LEN] - "REP_BUF _LEN' is defined in

tstlib.h (5000). This is a utility buffer intended to be used
as a general purpose array.

int hardcopy - Hardcopy fl ag.

int i_afloss - Airfrane |oss.

int pc_active - PC system active fl ag.

int pc_store - Flag to indicate if data should be stored in PC.

int plot - Plot node flag.

int test_array[T_LIMIT] - Test array fromtest sequence file.
TLIMT is defined in tstlib.h (100).

int tx port = ANTENNA - Current transm ssion port in use.

ANTENNA i s defined in calib.h.

long pc_buf loc[BUF_CNT] - Array of PC buffer addresses.

BUF_CNT is defined in pcinc.h (10).

struct CAL_TYPE calib - Calibration tables.

struct seqf _head seq_data - Test sequence file header.

parminit.h

Parmnit.h is one of the nost inportant files in the afexec
program |t contains definition and initialization of the global test
paraneters, interrogation paraneters, and structures that support
these paraneters for all of the transponder tests. This file is
included in min() (afexec.cc), and any nodifications to these
paraneters, or any tine a test is added, parmnit.h nust be updated
and af exec nust be reconpil ed.

The major conponents of this include file are the current and
default test paraneters, and the current and default interrogation
paranmeters. The test paranmeters are variables that control how the
test will operate (i.e., nunmber of interrogations to run, etc.). Two
identical structures nmaintain the default test paraneters, which can
only be changed with a program nodification, and the current test
paranmeters, which are equated to the default values but may be
changed by the user at run tinme. The interrogation paranmeters contro
the wavefornms for the interrogations that are common to all tests
(i.e. Pl width, P1 to P3 spacing, etc.). There is a default structure
that can only be nodified wth a program change that stores the
initial value for all paraneters. There is a current structure array
(one elenent for each test) that the user may change at run tine. The
current parameters are stored in an array so that all tests may be
nodified with one change if so desired.

These structs and their supporting structures that are defined in
parmnit..h are defined bel ow

struct INT_TYPE int_cur[MAX NM_TESTS]

struct INT_TYPE int_def - These are the interrogation paraneter
structures for the current and default interrogation paraneters
respectively. The structure format INT_TYPE is defined in tstlib.h
and has the follow ng format:

#defi ne NUM_PARMS 18

struct | NT_TYPE
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| ong par nf NUM_PARMS] ;

There are 18 paraneters for each test. The current paraneters are
stored in an array with enough elenents for the nunber of existing
tests, "MAX_NM TESTS" which is also defined in tstlib.h. At program
startup, the current interrogation paraneter array is filled with the
val ues of the default interrogation for each nenber of the array.

struct TST_TYPE tst cur

struct TST_TYPE tst def - These are the test parameter structures
for the current and default test paranmeters respectively. The
structure format TST_TYPE is defined in tstlib.h and has the
foll owi ng format

struct TST_TYPE

{
struct T2 TYPE tst2;
struct T3 _TYPE t st 3;
struct TN TYPE tstN
}s

There is a substructure corresponding to each existing test.These
substructures are also defined in tstlib.h.

There exists a structure that governs the users ability to nodify the
structures at run tine. The purpose of this is to check the validity
of a paraneter value that is entered by the user and to contain a
pointer to the paraneter value. This structure definition is as
foll ows:

struct PARM IO TYPE int _iof]

struct PARM IO TYPE tst _io[]
The structure format PARM IO TYPE is defined in tstlib.h and has the
foll owi ng format

struct PARM I O TYPE

{
l ong *p_cur; /* Current value */
| ong *p_def; /* Default value */
l ong mn; /* M nimum val ue */
| ong max; /* Maxi mum val ue */
l ong res; /* Resol ution of val ue*/
int max_i np_char; /* Max input of chars */
int variabl _type; /* Variable type code */
int input_format; /* Input format code */
i nt ques_i ndex; /* Index to question */
H
The interrogation paranmeter 10 array (int_io[]) contains one

structure for each of the 18 paraneters. Because there is an array of
these structures, the pointer to the interrogation for a particular
test can be loaded at run tine. The test paraneter 10 array
(tst_io[]) contains one structure for each test parameter that
exi sts. The pointer to each paraneter is stored in parmnit.h
because they could not be found at run tine. That is the reason for
the extensive initialization in parmnit.h
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Since the current test paranmeters may be nodified by the user at
run time, the program has to be able to |ocate each paraneter based
on the test nunber alone. To acconplish this, a |ookup table is al so
defined and initialized in parmnit.h. The | ookup table has the
followi ng format:

int p_I kup[f MAX_NM TESTS][2] = {( 0,0 },

(0,-13},(02%,....... 3 _ _ _

For each test there is two integer values; the first is the index
into the io_struct Ilocation and the second is the nunber of
paraneters for that test.

DESCRIPTION

Initializes the system reads in the calibration files, and
generates the first display screen. The nenu selections for this
screen are: Location ID entry, Calibrate Coupling Loss, Run
Transponder  Tests, Modi fy  Test Interrogation Paraneters, Run
Transponder Test Sunmaries, PC System Activati on.

DETAILED DESCRIPTION
Calls hwinit() to set system hardware to starting point. Calls

prt_init() to initialize printer device. Al'l ocates an asynchronous
service queue for event timng purposes. Acquires system date and
time. Calls calread() to read in calibration files. Builds the
di splay screen. If the PC systemactive flag is true, will attenpt to
initialize the PC system by calling pc_init(). The function wll
then wait for input from the keyboard. The F5 key will exit the
program arrow keys wll select different menu options (the current

menu option is displayed in reverse video), a carriage return wll
execute the current nmenu option, and ASCI| characters are accepted as
input for the location ID and to switch the PC option answers.

When a nenu option is selected with a carriage return, the data
and key file nanmes are created using the location ID and the system
date via a call to the function df name().

The PC active flag can be switched using the space bar or any
ot her key. Wwen it is switched on (YES), three additional pronpts
will appear to allow the user to select what the PC system will do
with the data. The options include whether or not to display on the
PC screen, whether or not to produce a hardcopy, and whether or not
to store the data in the PC system The gl obal variables that contain
this information are: plot, hardcopy, and pc_store, respectively. The
gl obal variable for the overall PC systemis pc_active. Each of these
variables contain a "|I" when active or a "0" when inactive accept for
the variable plot, which contains a "0" for inactive, a "1" for
active plot after the test is conplete, and a "2" for active on-line
with the test.

mdec_acr()
NAME

ndec_acr - Miltiple decode of ATCRBS replies. Source file-
ndecode. cc.

FUNCTION CALL
ndec_acr(p_a_status, p_a_data, max_dec, max_w n)
struct MA REP_STAT *p_a_st at us; /* Pointer to ATCRBS
reply status struct */
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struct MA REP_DATA *p_a_dat a; /* Pointer to ATCRBS

reply data struct */

i nt max_dec; /* # of decode data structs avail abl e*/

int max_w n; /* # of reply wi ndows all owed */
DESCRIPTION

This function wll process the decoded reply data from the
hardware nenory area. The decoded reply status will be stored in the
struct "p_a_status"; the decoded reply data will be stored in the
array of structs "p_a data." The nunber of data structs available is
passed in the variable "max_dec.” The function wll return three

possi bl e status conditions, "NOREPLY" (1) if the decoder indicates
there was no reply, "DEC ERROR' (-1) if there is an error in the
decoder data, or a "0" if there was a successful decode.

DETAILED DESCRIPTION

If the nunmber of decodes indicated in hardware is "0," a no reply
status is returned. If the decode error word in hardware indicates a
fatal decode error, then a decode error status is returned.
O herwi se the decode information is stored in a status structure and
a reply data structure.

Rel evant information regarding the decode data is stored in a
status structure called "p_a status." The structure is of the type
"MA_REP_STAT" which is defined in decode.h. The follow ng information
is stored in the decode status struct:

p_a status->nmreplies - The total nunber of ATCRBS replies
decoded in al | reply w ndows. Initialized to "0," this
variable is incremented with each occurrence of a tine of arrival
(TOA) word where the decode type was ATCRBS.

p_a_status->nm w ndows - The nunber of reply w ndows.
Initialized to 1, this variable is increnented with each occurrence
of an interim status word. It is assuned that there nust have been
at | east one reply w ndow.

p_a_status->rep_w_nmap - This is a pointer variable that
contains the location of an array which wll store the nunber of

replies in each w ndow. The contents at the pointer is increnented
with each occurrence of a TOA and the pointer itself is increnmented
with each occurrence of a interimstatus word.

p_a status->d error - Decode errors. This variable contains the
decode errors provided by the hardware status as well as errors that
occurred when checking through the decoded data. Each bit in the word
corresponds to an error. The following are errors from the hardware
errors at |ocation EF824024:

Bit O - Decode 1 counter overflow
1 - Decode 2 counter overfl ow
2 - Decode 3 counter overflow
3 - Decode 4 counter overflow
4 - Decode 5 counter overfl ow
5 - Decode 6 counter overfl ow
6 - Decode 7 counter overflow
7 - Decode 8 counter overflow
8 - Total decode overfl ow
9 - TIMCSS-1ost a tinme word

10 - ATCLGCSS-I| ost ATCRBS data
11 - MBLOSS- | ost Mbde S data
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12 - TOVFLO Range counter overfl ow
The followi ng are errors that can occur when checking the
decoded dat a:

Bit 13 - Mssed decode data

14 - 1llegal decode, decode not ATCRBS

15 - Reply w ndow overfl ow

16 - Reply overflow, not enough data | oc.

Information regarding each reply is stored in an array of structs
called "p_a data." Each reply is stored in its own structure
element. If there are nore replies than the array can hold, the error
bit 16 "Reply Overflow' is set in the error word. The structures are
of the type "MA REP DATA" which is defined in decode.h. The
follow ng describes the contents of each data struct:
p_ a data->a tinme - The tinme field fromthe TOA word from
har dwar e.
p_a data->a code - The code data fromthe Decode Status word
from har dwar e
P a_data->wind_nm - The reply wi ndow that this data canme from

mparms() .
NAME
nparns - Mddify paraneters. Source file - nparns.cc.

FUNCTION CALL
mpar ms( )

GLOBAL VARIABLES

The foll ow ng external variables are required by this function:

char *prmques[] - The array of paraneter questions.

char *spaceb[] - The array of answers or space bar

sel ect abl e paraneters.

struct INT_TYPE int_cur[] - The array of current interrogation
par anet er s.

struct INT_TYPE int _def - The structure of default

interrogati on paraneters.

struct TST TYPE tst _cur - The structure of current test

par anet er s.

struct TST TYPE tst _def - The structure of default test

par anet er s.

int p- lkup[] [2] - The lookup array for tne test paraneters
 ocati ons.
struct PARMIOTYPE int_io[] - The array of user 1/0O

information for the interrogation paraneters.
struct PARM IO TYPE tst io - The user I/Oinformation for the
test paraneters.

DESCRIPTION

This is the main function for the paraneter nodification area of
t he DATAS transponder testing program It builds the screen that
pronpts the user for the test nunber for which paraneters to access.
It will accept only nuneric characters as input for the test nunber
or the F5 function key to exit. If an invalid test nunber is entered,
an error nessage will be displayed. If a "0" is entered, it wll
call the appropriate functions to nodify the interrogation paraneters
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for all tests. Oherwise, it will call the function "parnmscrn()" to
access the interrogation paraneters and again to access the test

paranmeters. The function wll then pronpt again for another test
nunber. It will be active until the F5 key is entered.

There are two arrays that determne the position on the screen
for each paraneter. The array "sp_sc" is for the interrogation
paraneters, and the array "db_sp" is for the test paraneters.
parmscrn()

NAME
parnmscrn - paranmeter nodification screen. Source file-

parnscrn. ccC.

FUNCTION CALL

parnmscrn(parm.io, index, num prmaques, nov_dir, title,

tl _row, tc, tst_num int_cur, spaceb)

struct PARM IO TYPE *parmio; /* Paraneter 10info */

i nt index; /* Parm 10O index (start) */
int num /* Nunber of paraneters */
char *prm.ques[]; /* Paraneter questions */

int mov_dir[][2]; /* Pronpt |ocations */
char *title[]; /* Title nessages */
int tl_row]; /* Location for titles */

int tc; /* Title count */

int tst_num [* Test nunber */
struct INT_TYPE *int_cur; /* Interrogation paraneters*/
char *spaceb[]; /* Space bar answers */

DESCRIPTION

This is the display function for the paranmeter nodification
routines. It displays the paraneters on the screen and allows the
user to change them The user selects between paraneters using the
arrow keys. The current paraneter as well as those that have been set
to other than default are displayed in reverse video. The function
keys that are active are: F5 to exit, F6 to set all values displayed
to their default values, and F7 to set only the current paraneter to
its default val ue.

DETAILED DESCRIPTION

The function will first determne the order and |ocation of the
paraneter pronpts and answers with a call to the function "bldnmenu."
If there is not enough room for all paraneters the program wl |l

termnate with a fatal error. The paranmeters and their pronpts are
di splayed on the screen with the paraneters whose values are other
than default displayed in reverse video. If the current paranmeter is
one that is altered by entering the space bar key, an appropriate
nmessage directing the user to do so is displayed on the screen.

The active function keys are F5 to exit, F6 to set all of the
paraneters displayed to their default values, and F7 to set only the
current paraneter to its default value. The arrow keys are used to
sel ect between the paraneters.

When an answer to a pronpt is entered, it wll be put through
several checks before it is accepted. Mst of the checks are nade
agai nst constraints stored in the paraneter 10 struct. First the
format is checked with a call to the function "ck format." If the
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format is ok, the paraneter string that was entered is converted into
its variable type. The value is then checked that it is in range with
a call to "ck_range.” and that it is in the proper resolution with a
call to "ck_resolu."” If there are any errors, the answer is rejected
and a nmessage is displayed.

In the case of a spacebar paraneter, the value is sinply
increnented to the next value. If it is at the maxi mum value it is
simply returned to the starting val ue.

When the answer has been fully tested the actual paraneter val ue
is replaced with the new value. If all test paraneters are changed
then it will update those of all tests.

pcinit()
NAME
pcinit - PC systeminitializer. Source file - pcinit.cc.

FUNCTION CALL
pci nit(nmsg, pc_buf_|oc)
char *msg; /* Status nmessage */
| ong *pc_buf I oc; [* Array of PC data buffers */

GLOBAL VARIABLES
The follow ng are external variables required by this function:

char asq_buf[l - Asynchronous service queue buffer.

char tsknanf] - Task nane.
DESCRIPTION

This function will establish the comunication |ink between the
68020 conputer and the PC subsystem It will store the |ocation of

t he conmuni cation buffers and attenpt to bring the two systens to an
on-line state. A success (0) or fail (1) condition is returned and
if the initialization did fail, the variable "nsg" will contain an
error message.

DETAILED DESCRIPTION

The include file "pcinc.h" is required by this function to
establish PC system addresses, relevant #defines, and conmmunications
buffer structures. There are two primary goals of this function. The
first is to bring the 68020 and the PC to an on-line state, and the
second is to store the addresses of the PC data buffers into an
array.

The two systens are Dbrought "on-line" through a nutual
handshaki ng process. The process is controlled by the 68020 system
whi ch acts as the master system The control information is stored in
a structure which contains the follow ng fields:

p Pc ctrl->h id - Host identifier.

p_pc ctrl->h state - Host state.

pc-ctrl->pc-id - PC systemidentifier.

p Pc-ctrl->pc-state - PC state.
p_pc_ctrl->npde - Operation node.

p_Pc _ctrl->buf num - Nunber of buffers.

p_pc ctrl->block addr - Entry bl ock address.
p_pc_ctrl->buf addr - Buffer base address.

p_pc ctrl->buf size[BUF CNT] - Array of buffer sizes.
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This structure is stored in the PC nmenory. \Wen the PC system is
started, it will fill in the information that it is responsible for
including pc_id, pc_state, buf _num bl ock_addr, buf addr, and
buf _size[]. The state of the two systens is then controlled by the
68020 systemwith the foll ow ng scenari o:

-Host state is off-line (h_state = S OFFLINE (0))

-Host waits until PC state is equal to host state

-Host state is PC request (h_state = S PC REQ (1))

-Host waits until PC state is equal to host state

-Host state is on-line (h_state = S _ ONLINE (2))

-Host waits until PC state is equal to host state

The time that the Host systemw |l wait is controlled by the service
queue. If the PC does not respond in time or if any other failure
occurs, a nessage will be stored and the function will return a

failure condition.
Once the link is established, the array "pc_buf_loc" is filled
with the starting address of each of the PC buffers.

plotdat()
NAME

plotdat - Plot reply data on PC system Source file-
pl ot dat . cc.

FUNCTION CALL
pl otdat (test _data, b_hdr_in, entry_pos)

struct data_share *test_data; /* Test reply data */
struct BUF_HDR *b_hdr _in; [* Buffer header info */
int *entry_pos; /* Block entry position */

GLOBAL VARIABLES
The foll ow ng external variables are required by this function:
long pc_buf loc[l - Array of buffer addresses.
int pc_active - PC status O=of f 1=on.
int plot - Plot flag.
i nt hardcopy - Hardcopy fl ag.
int pc store - Store data flag.

DESCRIPTION

This function is used to transfer the results of a transponder
test to a buffer location in the PC system The PC systemis used to
represent the transponder test performance in graphic form The data
can be sent there to be plotted on the screen, plotted on a hard
copy, stored in the PC nenory, or any conbi nation of all three.

DETAILED DESCRIPTION

In order for this function to work, the PC system 68020
communi cation link must have already been established. First, the
function will check that the pc_active flag is true, check that the
pc_id is correct, and check that the pc_state is on-line. If any of
these conditions are not net, a fail condition is returned.

Next , the function will have to find an avail able buffer that
will fit the transponder test data block. The data buffers are of
various sizes, therefore, the function will search for the snallest
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one that will fit the test data. Since the last buffers are the
smallest and the first buffers are the largest, the search is done
from the last buffers to the first. If no buffers are available or
none that will fit the data are available, a buffers-full condition
is returned. Oherwise, the buffer header and the data are
transferred using the nmencpy() function. The buffer header precedes
the data in each buffer and contains sonme inportant information. The
structure is described bel ow

b- hdr-out->bit.blk-tY~e - Data bl ock type, O=data 1=ASCl |

b hdr out->bit.store - Data store fl ag.

b_hdr_out->bit.hdcpY - Hardcopy fl ag.

b_hdr_out->bit.display - Display plot flag.

b hdr out->bit.link - O=single buffer 1=nmulti-buffer.

b hdr out->bit.npde - 0=Block l=itterative.

b hdr out->bit.flaq - O=Buffer avail able, |=not avail able.

b hdr out->bit.buf id - ID of next buffer (link=1).

b _hdr out->test num - Test nunber.

b hdr out->data ct - Size of data.

b _hdr out->point ct - Nunmber of points so far, if itterative

node.

This buffer header information is supplied to this function, it is
not supplied by this function.

Once the data is transferred to the buffer, it is then required
that the entry is made known to the PC system by meking an entry in
the buffer entry queue. The information in this queue is constantly
nonitored by the PC and contains a flag indicating a used buffer as

well as the location of the buffer. If there are no positions
avail able in the queue, a buffers full status is returned .

Plotmsg ()

NAME

plotmsg - plot system status nessage. Source file-
sumscrn. cc.

FUNCTION CALL
pl ot nsg(status, row)

i nt status; /* Status code */
int row [* Display row */
DESCRIPTION

This function will display a nessage describing the status of the
PC systemon the screen at the row provided.

plotque ()
NAME

pl ot que - Pl ot system queue. Source file - sumscrn.cc.

FUNCTION CALL
pl ot que(data, pc_buf_head, entry_pos)
struct data_share *data; /* Data to be plotted */
struct BUF_HDR *pc_buf _head; /* Buffer header info */
int *entry_pos; /* Block entry position */

DESCRIPTION
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This function will periodically try to transfer data to the PC
pl ot system |If no buffers are available, a nessage will be displayed
and the function will wait until one becones available or an escape
character is entered.

ms
_NAME
pnmsg - Print error nessage. Source file - pnsg.cc.

FUNCTION CALL
pnsg(e_code, str)

i nt e_code; [* Error code */

char *str; /* Error nessage array */
DESCRIPTION

This function will display an error nessage for each bit that is
set in the integer "e_code." Each bit position is tested and if it is
a "1" an error nessage indexed by the bit position will be displayed.
pr_head()

NAME
pr_head - Print header information. Source file - prhead.cc.

FUNCTION CALL
pr_head(hdrinfo, io_buf, num.lines)

struct HEADER *hdri nf o; /* Header infornation */
struct data_share *io_buf; /* Qutput buffer */
int *numli nes; /* Nunber of |ines used */

DESCRIPTION

This function formats and stores the transponder under test
header information into a buffer for display purposes. This function
is used by the summary prograns to display wunit under test
information with the test results. The header information includes
the aircraft |D, aircraft type, transponder type, and the coment
field.

Print ()
NAME

print - Send string to printer device. Source file-print.cc.

FUNCTION CALL
print(s_ptr, nmprt)

char *s_ptr; /* String pointer */
int nmprt; /* Nunber of characters */
DESCRIPTION
This function will send the nunber of characters specified in

"nmprt" fromthe string pointed to by "s_ptr" to the printer device.
The Ilwite() function is used. The status of the Iwite is returned.

prt_initQ
NAME
prt_init - Initialize printer device. Source file-print.cc.
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FUNCTION CALL
prt init()

DESCRIPTION

This function will assign a Logical Unit Nunmber to the printer
device. The lassign() function is used. The logical unit nunber is
stored in the global variable "plun." Currently, an escape sequence
is sent to initialize an HP Laser printer, but this may be tenporary.
If the assign is successful a PASS condition is returned, otherw se,
a FAIL condition is returned.

pw_threshQ
NAME

pw_thresh - Pulse width threshold set function. Source file
- pwt hresh. cc.

FUNCTION CALL
pw_t hresh(p_data_lI oc)
struct data destination *p_data_l oc; [ * Har dwar e
| ocations */

DESCRIPTION

This function will set the pulse w dth nmeasurenent threshold to
the optimum |l evel which is determned by the reply power |evel. The
val ue that nust be stored in the hardware to set the level correctly
is stored in the calibration tables and can be referenced based on
the reply power.

This function will generate 100 Mbde A interrogations in order to
find the nmean reply power of the first reply pulse. If there are at
least 10 replies, the threshold will be set and a SUCCESS condition
is returned, otherwise, a FAIL condition is returned.

odatf()
NAME
odatf - Open data file. Source file - odatf.cc

FUNCTION CALL
odatf(dat _file, df_ext, df _lun, dfd, key file, kf_lun, kfd,
new file, crff)

char *dat _file; /* Data file nane */
char *df ext; /* Data file extension */
char *df | un; /* Data file LUN */
int *dfd; /* Data file descriptor */
char *key_file; /* Key file nane */
char *kf | un; /* Key file LUN */
int *kfd, /* Key file descriptor */
char *new file; /* New file flag */
int crff; /[* Create file flag */
DESCRIPTION

This function is used to open a data file and key access file in
order to store the transponder test results. The function requires
both the data and key file names and extensions as inputs, and
provides file descriptors and logical unit nunbers. The create file
flag (crff) will tell the function whether or not to create the files
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if they do not exist. A crff of "0" neans NO and "1" neans YES. |If

the file had already existed, the "new file" flag will contain a "0,"
if the file had to be created, it will contain a "1."

rddat(Q

NAME

rddat - Read data. Source file - sundat. cc.

FUNCTION CALL
rddat (lun, rrn, buf, pldt)

char | un; /* LUN of file */

long rrn; /* Record nunber */

struct data_share *buf; /* Data buffer */

| ong *pl dt; /* Amount of data read */
DESCRIPTION
This function will read from the logical unit supplied the current
record "rrn" and store it in "buf." The nunber of bytes read is
stored in "pldt.” It wll return "0" for success, "-1" for end of
file, and ternm nates on VERSAdos errors.
rds_fileQ
NAME

rds file - Read DATAS file. Source file - rdsfile.cc.

FUNCTION CALL
rds_file(f_type, e_code)
int f_type, /* File type code (obsolete) */
int *e code; /* Error code if occurred */

GLOBAL VARIABLES

The following are variables that nust be declared external to
this function.

char seq file[] - Sequence file nane.

struct seqf head seq data - Sequence file header.

int test _array[] - Test sequence array.

DESCRIPTION
This function was originally intended to read a variety of file
types for the DATAS program It has been reduced to performng the

read of test sequence files. It will read and store the sequence
file header and the test sequence. If it is successful, it wll
return a "0," if the file does not exist, it will return a "1," if
there is an error in the file open or read, the error code wll be
stored in e_code and a "2" will be returned.

read seqf file
NAME

read_seqf file - read test sequence file. Source file-
sfread cc .

FUNCTION CALL
read_seqf file(s_fil_data, test_array, fp)
struct seqf_head *s_fil _data; /[* File header */
int test_array[]; /* Test # array */
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char *fp; /* File LUN */

DESCRIPTION

Reads a test sequence file from disk given the logical wunit
nunber of the file. The header information and the array of tests is
returned.

DETAILED DESCRIPTION

The file is first rewound. If an error occurs, the program wll
exit with an error nmessage. A lread() is used for all file reads.
First, the header is read into a tenporary buffer. If an error occurs
the error code is returned in negative logic. The data is then
transferred from the tenporary buffer into the header struct
"s fil _data."” The test nunbers are then read in until the end of
file. The test nunbers are stored in the format "struct test_type"
which is defined in this function. The test nunber field from this

struct is stored into the test array (test_array[]). The flag field
"flg" in the test struct is currently not used.

rep_test()

NAME

rep_test - Reply test. Source file - reptest.cc.

FUNCTION CALL
rep_test(wim |oc, |ead_del)

struct wave_parm *wf m /* Waveform array */

int |oc; /* Waveformindex for reply */

| ong | ead_del ; /* Lead reply delay */
DESCRIPTION

This function is used to transmt a reply fromchannel 2 in order
to test transponder tests. It will nodify an existing interrogation

structure array so precaution nust be taken to nake sure that the
original structure array is large enough to contain the added reply
pul se definitions. The reply is stored in channel 2 beginning at the
| ocation "loc." The lead reply delay is set to the value contained in
"l ead_del," which should normally be equal to all the tinme fields in
channel 1 up to the reply window The function will also set the RF
unit to the diagnostic node and set the channel 2 frequency to 1090
MHz.

rePulse ()
NAME

repul se - Reply pul se processor. Source file - repul se. cc.

FUNCTION CALL
repul se(pul se, a_code)
struct RAWPULSE *pul se; /* Reply pul se information*/

i nt a_code; /* ATCRBS code */
DESCRIPTION
This function will separate the raw reply data for each reply

pul se and store it in an array of structs. The struct array is
di nensi oned as 16 structs, one for each possible reply pulse (al,
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cl,etc...) including the framng pulses and the Special Position
I ndicator (SPI). The indexes of the structs correspond directly to
the order of the pulses, O=FI, |=A, etc.. The structure definition
and information is as foll ows:

struct RAW PULSE

{
int flg; 0=No pul se | =Pul se present
int le tinme; time of pulse
i nt anp; anpl i tude of pulse
int freq; frequency of pulse
int w dth; wi dt h of pul se
I nt np val ue nono- pul se val ue

The ATCRBS code in the reply data is used to separate the reply
pul ses into their respective positions.

If the raw data status word shows an error condition or the
ATCRBS code and the nunber of pulses in the reply data disagree, this
function will return an error condition.

This function uses two subfunctions: extrct_data() to extract the
reply data for each pulse, and cnt_pulses to count the nunber of
reply pul ses present.

setfreqQ
NAME

setfreq - Set transmt frequency. Source file - setfreq.cc.

FUNCTION CALL
setfreq(chan, freq)
unsi gned I ong chan; /* Channel address */

| ong freq; /* Frequency in khz */
DESCRIPTION
This function will store the transmt frequency in Binary Coded

Decimal (BCD) format in the channel address provided.

set_idleQ)
NAME

set_idle - Set idle interrogation on or off. Source file-
setidle.cc.
FUNCTION CALL

set _idle(s_row, s _status, p_data_loc)

int s_row /* System nmessage row */
char s_status; /* System st at us */
struct data destination *p_data_l oc; [ * Har dwar e

| ocati ons */

GLOBAL VARIABLES

The following variables nust be declared external to this
function:

struct CAL TYPE calib - Calibration tables.

int i Power - Interrogation power.

int i _afloss - Airfrane |oss.
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int tx Port - Active transmtter port.

DESCRIPTION
Based on the current system status, this function wll either
start or stop the idle interrogation. A nessage will be displayed on

the screen in the row indicated by "s_row' when the idle is turned on
or erased when the idle is turned off. The idle interrogation is
defined in the include file "idle.h."

setlev(Q)
NAME

setlev - Set power level. Source file - setlev.cc.

FUNCTION CALL
setlev(level, chan, atten, atten_index)

int *level; [* Transmt power | evel */
i nt chan; /[* Transmt channel */
int atten; /* Attenuator selected */
int atten_index; /* Attenuator index */

GLOBAL VARIABLES

The following variables nust be declared external to this
function:

struct CAL TYPE calib - Calibration tables.

int i afloss - Airfrane |oss.

DESCRIPTION

This function wll attenpt to set the transmt Ilevel of the
channel to the level desired. If the level is too high, the Ievel
will be set to the maximum and "P_TOO H" wll be returned. If the
level is too low the level will be set to the mninum and "P_TOO LO'
will be returned. If the level is achievable a "SUCCESS" condition
i s returned.
setscroll (-~
NAME

setscroll - Set scrolling region. Source file - stscrol.cc.

FUNCTION CALL
setscroll (start, stop)

int start; [* Starting row */
int stop; /* Endi ng row */
DESCRIPTION
This function wll define a scrolling region on a WSE 75

conpatible terminal between rows start and stop. To termnate a
scrolling region, call setscroll with start at 0, and stop at 24.

spandd()
NAME

spandd - Sensitivity, power, and delay nmeasurenent. Source file -
spandd. cc.

FUNCTI ON CALL
spandd(t _data, best_power, best_delay, p_data_loc)
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struct data_share *t_dat a; [* Struct to pass back data */

int *best_power; /* Best power neasured so far */
i nt *best _del ay; /* Best delay nmeasured so far */
struct data_destination *p_data |oc; /* Load addresses */

GLOBAL VARIABLES

The following variables nust be declared external to this
function:

struct CAL TYPE calib - Calibration tables.

int i _afloss - Airfrane |oss.

int tx _port - Active transmtter port.

int i power - Interrogation power.
DESCRIPTION
This function wll constantly nmonitor the reply power,

sensitivity, and reply delay of the transponder under test. This is
used primarily to nmeasure these paraneters as the aircraft passes by
the main beam in order to find the optinmum neasurenent at center

beam It will transmt a standard Mbdde A interrogation at 200 PRF
An F9 Kkey entered wll stop the function. The successive
approxi mation algorithm "sapx()" is used to neasure the sensitivity,

and the interrogation |oop algorithm
reply power and del ay.

The current neasurenments are displayed on the screen along wth
the best neasurenents so far, if any parameter inproves, it wll be
di spl ayed in reverse video along with a nessage "increasing."

int_loop()" is used to neasure

stcenter()
NAME

stcenter - String centering function. Source file- stcenter.cc.

FUNCTION CALL
stcenter(str)

char *str: /* String */
DESCRIPTION

This function will return a colum position where the input
string "str" would be in the center of the display screen.
store_ans()

NAME
store_ans - Store paraneter answer. Source file-
storeans. cc.

FUNCTION CALL
store_ans(p_i np_data, parm.io, dest)

char *p_inp_dat a; /* Paranmeter as entered from keyboard*/

struct PARM IO TYPE *parm.io; /* Paraneter defines */ | ong
dest ; /* Storage destination */
DESCRIPTION

This function will store the character string "p_inp_data" in the

| ocation "dest"” in the proper format which is defined in "parmi-o."
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store Etl’! !
NAME

store_ptr - Store pointer answer. Source file - storeans.cc.

FUNCTION CALL
store_ptr(parm.io, source)

struct PARM IO TYPE *parm.io; /* Paraneter defines */ | ong
source; /* Source address of val ue*/
DESCRIPTION

This function will store from the location "source" into the
poi nter variable in the "parm.io" struct.
suc_apprx()
NAME

suc_apprx - Successive approximation algorithm Source file -
sapx. cc.

FUNCTION CALL
suc_apprx(rep_thresh, num.ints, reply, xmt_chan)

int rep_thresh; /* Reply threshold (usually 90% */
int numints; /* Nunmber of interrogations */
struct reply_format *reply; /* Reply data *[ int
xmt chan; /* Transmt channel s */

GLOBAL VARIABLES

The foll ow ng vari abl es nust be declared external to this
function:

struct CAL TYPE calib - Calibration tables.

int i _afloss - Airfrane |oss.

int tx Port - Active transmtter port.

DESCRIPTION
This function is used to rapidly find a certain percent reply
point wusing the successive approximation algorithm This is the

function that wll generate the actual interrogations for the
algorithm The intended nunber of interrogations is passed in the
variable "num.ints" and the function will interrogate until either

the nunber of replies are nmet to insure that the reply threshold is
met or the nunber of msses are encountered to indicate the reply
threshold can not be net. The function will run the transmt channels
defined in "xmt_chan,"” and store the reply information in the struct

"reply."

DETAI LED DESCRI PTI ON
The reply information supplied by the function is contained in a
data structure. The structure format of the "reply" struct is defined

intstlib.h and provides the follow ng information: reply-
>power.mn - The |owest reply power of the last reply pulse (F2)
nmeasured out of all replies. Is stored in dB' s * 10. Al

calibration offsets are added including airframe |oss and receiver
coupling | oss.
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repl y- >power. nean - The nmean reply power of the last reply pulse
(F2) neasured in all replies. Is stored in dB's * 10. Al
calibration offsets are added including airfrane | oss and receiver
coupling | oss.

reply->power. max - The highest reply power of the last reply

pulse (F2) measured out of all replies. |Is stored in dB s * 10.
Al'l calibration offsets are added including airfrane |oss and
recei ver coupling | oss.

reply->frequency.mn - The lowest RF transmtter frequency of

the first reply pul se neasured out of all replies. It is

stored in kHz.

reply->frequency. nean - The nmean RF transmtter frequency of

the first reply pul se neasured out of all replies. It is

stored in kHz.

reply->frequency. max - The highest RF transmitter frequency

of the first reply pulse neasured out of all replies. It is

stored in kHz

reply->delay.mn - The | east reply delay neasured out of al

replies. It is stored in nanoseconds. This is the delay from

the | ead edge of the reply window It assunmes that the reply

wi ndow has been adjusted for coupling tine.

reply->del av. nrean - The nean reply del ay neasured out of

all replies. It is stored in nanoseconds. This is the del ay
fromthe | ead edge of the reply window It assunes that the
reply wi ndow has been adjusted for coupling tinmne.
reply->delav. max - The maxi numreply del ay nmeasured out of
all replies. It is stored in nanoseconds. This is the del ay
fromthe | ead edge of the reply window It assunes that the
reply wi ndow has been adjusted for coupling tinmne.
reply->atcrbs_code - ATCRBS identification code (4096). This
code cones fromthe systemreply decoder and is in whatever
format the decoder provides. In order for this variable to
be stored, it nust be the sane for at |east five consecutive
replies. If the code changes during the interrogation |oop,
this variable will contain whatever the code was for the

| atest five consecutive replies.

reply->stdev-pls-cnt - Standard deviation of reply pul ses.
This is provided so that reply reliability can be
det er m ned.

reply->nmean_pul se_count - Mean nunber of reply pul ses per

i nterrogation.

reply->intfere ratio - Ratio of replies that were rejected
because of interference to accepted replies. This is
provided to indicate data reliability.

reply->reply-cnt - Reply count. The nunber of replies
det ect ed.

The variable "xmt_chans" determnes from which channels to
transmt. Each bit position corresponds to a channel; a "1" neans to
transmt and a "0" neans not to transmt. There are currently three
channels in the system neaning a total of three active bits (e.qg.
0x0005 neans to transmt on channels 1 and 3). The tim ng nust be set
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for the channels prior to calling this function. This function wll
start the systemclock, but the PRF nust be set prior.

A status (integer) will be returned when the function term nates.
The following are return possibilities which are defined in tstlib.h:
T_ABORT (-1), PRF_ERROR (2), T_FAIL (1), or T_PASS (0). A status of
T ABORT will be returned if the acceptable level of interference is
exceeded. PRF_ERROR will be returned if the systemtinmer interrupt is
already set when it is first read at any tinme during the |oop. T_PASS
will be returned if the reply threshold is achieved. T _FAIL will be
returned if the reply threshold was not net.

sum*
NAME
sunt - Summary function for test *. Source file sunt.cc.

FUNCTION CALL
sunt(t data, io_buf, num.lines)

struct data_share *t_dat a; /* Test data */

struct data_share *i o_buf; [* Qutput buffer */

int *num.lines; /* Nunber of lines */
DESCRIPTION

This represents a typical call to a test summary function. The
test summaries produce a brief description of the results of the
transponder for each test. The test data is passed to the function in
the structure "t_data." The summary for the test is returned in the
structure "io_buf" in ASCIlI format. The nunber of lines that the
summary mnessage requires for the screen or printer ;s returned in
“num | i nes."

sumdat()
NAME

sundat - Sunmmarize transponder test data. Source file-
sundat . cc.

FUNCTION CALL

sundat (start_pnt, hdrinfo, io_dev, dflun, rrn, range,
line_array, head_rrn, head_sent)

int *start_pnt; /[* Starting test # index */
struct HEADER *hdrinfo; /* Test header info */

int io_dev; /* Qutput device */
char df _[un; /* Data file LUN */
long *rrn; [* Current record # */

int range; /* Display- O=LINE 1=PACE */
int *line_array; /* # lines per test */

| ong head_rrn; /* Record # of header */
i nt head sent; /* Header sent flag */

DESCRIPTION

This function is the heart of the test summary function. It wll
retrieve the test data fromthe data file, call the appropriate data
reduction function, and display the results on the screen or printer.
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DETAILED DESCRIPTION
The page limt is set based on the output device chosen. The
defines for the screen and printer I[imts are in "sundef.h."

The test data header information wll be displayed if the
starting point is at the beginning (*start_pnt = 0) and a full page
is being displayed (range = I|); or the header has not been sent
(head_sent = NO, a single line is being displayed (range = 0), and
the output device is the printer. "head_rrn" is used to locate the

header record in the file.
The test data will be displayed or printed until either all tests
have been di spl ayed or the screen is full. The sunmary

functions sunt are called to reduce the data. These functions are in
a function array defined in "sundef.h" and there is one for each

test. The current record "*rrn," the start location "*start_pnt,"
and the test line array "*line_array" are mamintained to allow for
mul tiple pages. This function will reduce and display one |ine or one
page of test results only. It nust be called again to display

foll ow ng pages.
The function returns "0" if successful or "-1" if the end of file
i s reached.

summenu()
NAME

summenu - Test summary menu. Source file - summenu. cc.

FUNCTION CALL

sunmenu()
DESCRIPTION

This function drives the initial screen for the transponder test
sunmmary program It pronpts the user for the follow ng information
Location ldentifier - location code for the site where the data was
collected, this is used as the file catalog; Date - date when the
data were collected, is used as part of the file nanme; Data file
extension - the extension for the data file; Summary node - either
SINGLE or MULTIPLE (SINGLE will pronpt for the aircraft ID to |ocate
a specific test result, MILTIPLE will pronpt for an output device to
send all the test results collected at the Ilocation and date
ent ered).

The function key F5 will exit the function and F6 will start the
sunmary program
sumscrn()
NAME

sunmscrn - Test summary screen display. Source file-
sumscrn. cc.

FUNCTI ON CALL
sunmscrn(df lun, rrn, s_node)

char dflun; /* Data file LUN */
long rrn; /* Data file record nunber */
int s_node; /[* Summary node - SINGLE or MULTI PLE*/
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DESCRIPTION

his function will call the function "sundat" to produce the test
sumari es and headers on the screen. The center portion of the screen
will display the test summaries and the bottom will display severa

function key options. One of the test summaries is highlighted and
may be selected using the arrow keys. The function keys performthe
following tasks: F5 - EXIT, will return to the previous screen; F6 -
PACGE, will display the next page of

results on the screen; F7 - PRI NT LI NE/ ALL, will send the
hi ghlighted [ine test sunmary and header to the printer; if SHFT F7
is entered, will send all the test results from that target to the
printer; F8 - PLOT LINE/ALL, will send the test data and header data
to the PC plot system if SHFT F8 is entered, wll send all
summaries fromthe target to the PC, F9 - NEXT, will advance to the
next aircraft's test result data bl ock.

toupper()

NAME

t oupper - convert al phabet characters to upper case. Source
file - toupper.cc.

FUNCTION CALL
t oupper (sptr)
char *sptr; /* Character string pointer */

DESCRIPTION
Converts all al phabetic characters in the string "sptr" to upper
case. Term nates when a null character is reached.

tstdrvr()
NAME

tstdrvr - Test driver function. Source file - tstdrvr.cc.

FUNCTION CALL
tstdrvr(dflun, kflun)
char dflun; /* Data file LUN */
char kflun: /* Key file LUN */

GLOBAL VARIABLES

The followng variables nust be declared external to this
function:

int p_node - Power node.

int ps_node - Print summary node.

int i _power - Interrogation power.

int store - Data store flag.

struct seaf head seq data - Test sequence file header.

int test _arrayrl - Test array.

char date[] - Systemdate.

char loc_id[] - Location ID

int i _afloss - Airfrane |oss.

struct CAL TYPE calib - Calibration tables.

int tx port - Transmtter port.

DESCRIPTION
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This function controls the actual transponder field testing
process. It sets up the field testing display screen, displays entry
pronpts for aircraft information, and provides function keys for
test control

DETAILED DESCRIPTION

The entry pronpts are initialized to be blanks or 0's before the
tests are run. The function will start the idle interrogation and
then wait for keyboard entry. The function keys that are active
depend on the status of the system hence, the variable "sys_status."

The function "d_fun_keys" is called to define and display the active
function keys. Sone of the nore inportant function keys are as
foll ows: F5 wil | exit the function, F9 wll start the test

sequence if it is not running and stop the sequence if it is running,
F10 is used to toggle the idle loop (start-idle, stop-idle), and
F7 will increase the interrogation power and F8 wi |l decrease the
interrogation power if the interrogation power is under manua
contr ol

The function "tstseq()" is called to loop through the test
sequence when the user starts the ATCRBS field tests.

This function is responsible for storing the test data into the
data file. The function "wtdat" is called to do so. The function
"sunmscrn” is also called to display the test results on the screen.

tStSGgS !
NAME

tstseq - Test sequence function. Source file - tstseq.cc.

FUNCTION CALL
tstseq(p_data_|loc, s_msg _row, f_head)

struct data_destination *p_data_l oc; [* Hardware | oc*/
int s_nsg_row, /* System nmessage row */
struct HEADER *f head; /* Data file header struct*/

GLOBAL VARIABLES
The followng variables nust be declared external to this
function:
char util _buf r | - Uility buffer. A general purpose bl ock
of menory used for |arge data transactions. Used by this
function to hold the transponder test results prior to disk
st or age.
struct data_share r_data - Used to point to the transponder
test results data.
int test array[l - Array of test nunbers to run.
int store - Flag to indicate if the data should be stored on
di sk or not.

DESCRIPTION
This function will | oop through the test nunbers in the array
"test_array" and call their corresponding ATCRBS test functions.

"p_data_loc" is passed the transponder tests to provide the hardware
| ocations for hardware control
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DETAILED DESCRIPTION

If the storage flag "store" is TRUE, a tenporary file is opened
to store the test results as an internediate step before the user
decides to store the test results in the actual data file. The
scrolling region on the display, that was defined in previous
functions, is cleared in order to display the status of the running
tests. The system status nessages are displayed in the "s_nsg_row' on

the screen. The function will then |oop through each test stored in
the array until conplete or stopped by the F9 key entered by the
user. Prior to calling the test sequence, the pulse wdth

measurenment threshold is set to mninmum Each test nunber is checked
to see if it is valid and if the test exists. Each valid test is run
and the results are stored in the tenmporary file. As each test
conpl etes, a status nmessage is displayed on the screen. If the status
is valid, the best power and delay neasured during the test is
di spl ayed. Wen the test sequence conpletes, the reply power,
sensitivity, and delay are nonitored continuously until the user ends
the test. The function that nonitors these parameters is called
"spandd()." The tenporary data file is closed when this function is
conpl et e.

vfcreat()
NAME

vicreat - VERSAdos file create. Source file - vfcreat.cc.

FUNCTION CALL
vf creat (vf nane)
char *vfnane; /* File nanme */

DESCRIPTION

Creates a VERSAdos file and returns a |logical unit nunber(char).
If there is an error, returns the VERSAdos error code in negative
logic. Uses lalloc().

vfopen(Q
NAME

vfopen - VERSAdos file open. Source file - vfopen.cc.

FUNCTION CALL
vf open( vf nane)
char *vfnane; /* File nanme */

DESCRIPTION

Opens a VERSAdos file and returns a logical unit nunber(char). If
there is an error, returns the VERSAdos error code in negative |ogic.
Uses | assign().

wfmod (O
NAME

wfnod - waveform nodifier. Source file - wfnpd. cc.
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FUNCTION CALL
wf nod( pul se_num w dth, p_space, p_wm

i nt pul se_num /* Pul se nunmber */

[ ong wi dt h; /* Pulse width */

| ong p_space; /* Pul se spacing */

struct wave_parm*p_wnm /* Waveform struct */
DESCRIPTION

This function will nodify a pulse while it is stored in the
wavef orm structure. Thi s is primarily used to nodify default

waveform patterns that have been changed by the wuser prior to
encoding theminto the binary format used by the hardware.

The location of the pulse to be nodified is found by searching
for the "pulse_ num" the |ead-edge of a PAM action field from the
starting address "pwm®" If the pulse is not found in the struct, a
"1" is returned as an error condition.

The pul se spacing refers to the | ead-edge of the chosen pulse. If
the chosen pulse is the first pulse in the waveformit sinply stores
the "p_space" value as the |ead-edge tine of that pulse. If there are
ot her pulses preceding the chosen pulse, the spacing is from the
| ead- edge of the previous pulse. The function will adjust for the
previous pulses width. If the width of the previous pulse is too w de
for the spacing selected, a "2" is returned as an error condition.

The pulse width is stored at the trail edge of the chosen pul se,
whi ch nust be at the next location in the struct or a "3" wll be
returned as an error condition. The timng of any events follow ng
the chosen pulse are adjusted accordingly with the new width of the
pul se.

If no error conditions occur, a "0" is returned. If error
conditions have occurred, the function "int_err()" can be called to
print a nessage describing the error

wrtdatf)
NAME

wtdat - wite data file. Source file wtdat. cc.

FUNCTION CALL
wtdat (hdrinfo, tfnane, dflun, kflun, nsgrow)

struct HEADER *hdrinfo; /* Header information */
char *tfnane; [* Tenp file nane */
char dflun; /* Data file LUN */
char kfl un; /* Key file LUN */
int nsgrow, /* Message row */
DESCRIPTION
This function will store the test data in the database file and

the key file information in the key-access file.

DETAILED DESCRIPTION

The tenporary data file "tfname" is the source of the transponder
test data. If the file open of the tenp file fails, a fatal error
occurs. The data wll be stored at the end of the data file. The
function uses the function "lposition" to |ocate the end of the file.
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If the position is unsuccessful, a fatal error occurs. The
transponder header information from "hdrinfo" is first stored in the
data file, then the data is read from the tenporary file and stored
in the data file. The key information, which is the aircraft |ID,
etc., is stored in the key file from the header information

"hdrinfo."
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APPENDI X B

SEQUENCE FI LE EDI TOR FUNCTI ONS

GENERAL DESCRI PTI ON

The test sequence file editor program seq.lo is used to generate and
nodify test sequence files. The program is a menu driven screen
editor. The heart of the program is conprised of four discrete
di splay functions that perform the basic capabilities of the editor
which are: file access, file display, the edit screen, and a list of
avail abl e tests.

SEQUENCE FI LE STRUCTURE

Test sequence files contain a header record and test nunber records.
The header record currently contains an integer field which contains
the nunber of tests in the file. The remaining 254 bytes are for
future expansion if needed. Follow ng the header field is a series of
records, one for each test nunber stored in the file. The test nunber
records contain an integer for the test nunber and a |long integer as
a flag field. The flag field is currently not in use. Figure B-1
shows the sequence file format.

HEADER HEADER - struct seqf_head
{

int test num

}
254 bytes free.

TEST NUMBER 1 TEST NUMBERS - struct test_type
{
TEST NUMBER 2 i nt num
. long flg;

TEST NUMBER 3
Test nunbers are stored in "num" The
-- "flg" field is currently not used.
One record is stored for each test
TEST NUMBER N nunber.

FI GURE B-1. TEST SEQUENCE FI LE STRUCTURE

SOURCE FI LES.

Include files (.h). The following is a list of the include files
used by the SEQ program and a brief description of their contents:
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displib.h - definitions for WSE termnal display
attri butes and escape sequences.

seqgflib.h - relevant definitions used by the SEQ
editor.

Stdlib.h - standard |library, provides common definitions such
as TRUE, FALSE, etc.

tstlib.h - common transponder testing library.

Source files (.cc). The seq program may be l|inked by running the
command file seq.cf. A cross-reference between function nanes and
file nanmes foll ows:

chk_name() chknane. cc

chk_tst() chktst.cc

cur pos() cur pos. cc

di s_mat x() di smat x. cc

di spl () di spl ; cc

di sp2() di sp2. cc

di sp3() di sp3. cc

di sp4() di sp4. cc

get _dec() get dec. cc

get _i nput () getinput.cc

getyorn() getyorn. cc

mai n() seq. cc

rd_tests() rdtests. cc

read_seqf _file() sfread. cc

t oupper () t oupper.cc

vficreat () vfcreat. cc

vfdes() vfdes. cc

vf open() vf open. cc

wit seqf_file() sfwite.cc
chk _name

NAME
chk nanme - Check file nane. Source file chknane. cc.

FUNCTION CALL
chk_name(fil ename, count)

char *fil enane; /* Filenane to check */
i nt count; /* Number of characters */
DESCRIPTION

Tests a character string to see if it is a valid VERSAdos file
name.

DETAILED DESCRIPTION

The purpose of this function is to test for a valid filenane
before it is conmbined with user nunmber and catal og, etc., for file
open. The name is stored in the character string "filenane" and the
length of the string is passed in the variable "count." The first
character is tested to be an al phabetic character and the follow ng
characters are tested to be either al phabetic or numeric. If either
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of these conditions are violated, a "1" is returned to indicate
illegal characters. If count is greater than eight, a "2" is returned
to indicate the file name is too long. If the file name is valid, the
function returns a "Q"

chk tst
NAME

chk_tst - Check transponder test nunber is w thin range.
Source file - chktst.cc.

FUNCTION CALL
chk_tst(tst_num

int tst_num /* Test nunber to check */
DESCRIPTION
This function will check that a test nunmber is greater than "O'

and less than or equal to T LIMT. T LIMT is defined in tstlib.h.

curpos
NAME

curpos - Cursor position. Source file - curpos.cc.

FUNCTION CALL
curpos(ro, co)

int ro; /* Screen row */
int co: /* Screen col um */
DESCRIPTION
This function will position the cursor at the specified row and
colum on a wyse 7S conpatible term nal
dis_matx
NAME
dis_ matx - Display nunmber in 10 x 10 matrix. Source file-

di smat x. cc.

FUNCTION CALL
dis_matx(test_array, seg_ans)

int test_array[]; /* Test # array */
int seq ans; / * Sequence numnber */
DESCRI PTI ON

This function positions and displays the test nunbers in the 10 Xx
10 matrix for the edit function. If there is no test nunber at the
sequence position, a blank box will be displayed. The nunbers wll
be displayed right justified. The location in the matrix area is
determ ned by the sequence nunber.

displ
NAME

di spl - display function #1, file access. Source file-
di spl . cc.
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FUNCTION CALL
displ (s_fil _data, test_array, s_file, access, fp)

struct seqf_head *s_fil _data; /[* File header */

int test_array; /* Test # array */

char *s_file; /* Sequence file */

int *access; /* Access node RW */

char *fp; /* File LUN */
DESCRIPTION

Displ.cc is display function 1, the file access display. This
function provides file access for reading and witing test sequence
files to the disk

DETAILED DESCRIPTION

The function creates the display screen and then | oops to accept
characters from the keyboard. If the default file is accepted
with a carriage return, the loop is ended. If a valid file nane is
entered, the loop is ended; otherwi se, a nessage is displayed as to
why the name is invalid. |If a space bar is pressed, the file access
node is toggled between read and wite, and is displayed as such on
the screen. If the function key F5 is pressed, the function returns a
"0" as the indication to exit the program

If the default file name was accepted or a valid file nanme was
entered, a conplete filenane is constructed using the volunme, user
nunber, and catalog defined in stdlib.h as well as the extension
defined in seqflib.h.

The file is then opened.

If the access is for read, the file is read with a call to the
function read_seqf _file() which is the source file sfread.cc. If the
read is successful, the file is closed and the function returns a "2"
to indicate that the next display function to call is disp2, the
file display function. If the read is not successful, the
appropriate error nmessages are displayed.

If the access is for wite, the test array nust contain at |east
one test nunber before it can be witten. If the array is enpty an
error nessage is displayed and the user can either exit by entering
an F5 key or reenter the programw th read access by typing any other
key. If the array contains one or nore test nunbers, the file is
checked to see if it currently exists. If it currently exists, the
user is warned and is pronpted as to whether or not to replace it. If
the user wishes to replace the file, the old file is deleted and a
new one of the sane nane is created. If the file did not exist, it is
created. The file is then witten to the disk with a call to the
function wit_seqf _file() which is the source file sfwite.cc. |If
the wite is successful, the function switches the file access to
"read" and returns a "1" to cause the programto return to display 1.
If there is an error, it is displayed on the screen.

disp2
NAME:

disp2 - display function #2, file display. Source file-
di sp2. cc.

FUNCTION CALL
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di sp2(t_tests, numstrs, s fil_data, test_array, filenane) char

*t tests; /* Array of test nanes */

int numstrs; /* Nunmber of test names */

struct seqf_head *s _fil _data; /* File header */

int test_array[]; /* Test # array */ char
*fil enane; /* Sequence file */
DESCRIPTION

Disp2.cc is display function 2, the file display screen. This
function will display the contents of a test sequence file on the
termnal screen. It will list the sequence nunber, test nunber, and

the nane of each test in the file. The user may page through the |ist
of tests and nmake a hardcopy of the list on the printer.

DETAILED DESCRIPTION

The function creates the display and then checks if there is a
cross-reference test nane list available, (numstrs > 0). The
vari able numstrs contains the value of the return fromthe function
call to rd_tests() in main(). If numstrs is "0" the test list was
enmpty. If it is "-1" the test list file could not be accessed. In
either case, an error message is displayed and the user may enter F7
to return to display 1, or enter F8 to go to display 4.

If numstrs indicates that there is a test |ist available, the
first page of the file will be displayed. This display nechanismis
contained in a "while [oop" since the display can be paged. First the
screen is cleared in the area where the tests are displayed. Then,
until the screen is full or there are no nore tests in the file, the
array of tests are indexed by the test nunbers stored in the file and
printed on the screen. If there is no test nane available in the
file, only the test nunber is displayed. The variable "start" is used
to keep track of the current position in the file between "pages."
The termnal is then polled for keyboard input. There are four active
function keys: F5 to page, F6 to print, F7 to exit to display 1, and
F8 to exit to display 4 to edit the file.

disp3
NAME

di sp3 - display function #3, test list. Source file-
di sp3. cc.

FUNCTION CALL
di sp3(t_tests, numstrs)

char *t tests; /[* Array of test nanes */
int numstrs; /* Nunmber of test nanes */
DESCRIPTION
Display function 3 is used to produce a list of available

transponder tests on the termnal screen. The user may page through
the list and nake a hardcopy of the list on the printer.

DETAILED DESCRIPTION

The function creates the display and then checks if there is a
cross-reference test nane |list available (numstrs > 0). The variable
numstrs contains the value of the return fromthe _function call to
rd_tests() in main(). If numstrs is "0" the test list was enpty.
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If it is "-1" the test list file could not be accessed. In either
case, an error message is displayed and the user may enter F7 to
return to display 1.

If numstrs indicates that there is a test |ist available, the
first page of the list will be displayed. This display nechanismis
contained in a "while loop" since the display can be paged. First,
the screen is cleared in the area where the tests are displayed.
Then, the test list file is displayed until the page is full or there
are no nore tests in the list. The variable "start" is used to keep
track of the current position in the file between "pages." The
termnal is then polled for keyboard input. There are three active
function keys: F5 to page, F6 to print, and F7 to exit to display 4
to edit the file.

disp4
NAME
disp4 - display function #4, edit screen. Source file-
di sp4. cc.
FUNCTION CALL
di sp4(s_fil _data, test_array, access, filenane)

struct seqf_head *s _fil _data; /* File header */
int test_array[]; /* Test # array */
i nt *access; /* Access node RW */
char *fil enane; /* Sequence file */
DESCRIPTION
Di sp4 is display function 4, the file edit screen. Thi s

function allows the user to generate or nodify test sequence files .

DETAI LED DESCRI PTI ON

The function creates the display and then displays the test
nunbers in the test matrix area. The function dis_matx() is used to
position the tests properly in the matrix. The variable "test_ans"
is used to keep track of the test nunber at the current test sequence
position. The current test nunber and sequence nunber are displayed
at the entry pronpts.

The function then waits for keyboard input fromthe user. If the
first character is an escape key, the rest of the input is stored.
If the F5 key is entered, insert node is activated and indicated as
such on the display with "INSERT" wunderlined. If the F6 key is
entered, replace node is activated and indicated with "REPLACE"
underlined. If the F7 key is pressed, the test nunber at the current
sequence position is deleted from the array as well as the display
matrix. If SHIFT F7 is entered, all the tests are deleted from the

array and the display matrix. |If F8 is entered, the function returns
a "3" to call the test list function. If F9 is entered, the access
node is switched to "wite" and a "1" is returned to call the file
access function. If an arrow key is entered, the function wll

position the cursor to the appropriate position, either the "TEST
NUMBER' or " SEQUENCE NUMBER' pronpt.

If nuneric data is entered, the function get_dec() is called to
store the input. If the cursor is on the test nunmber question, the
function chk_tst() is used to test for a valid test nunber. If the
test nunmber is invalid, an error nessage is displayed. If there is no
nore room for tests in the matrix, an error nessage is displayed. If
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everything is valid, the test nunber is entered into the array and
di splayed in the test matrix. The test sequence nunber is advanced
to the next avail able position and displ ayed.

If a sequence nunber is entered, it is tested to see if is within
range. If it is, the sequence nunber is advanced to that position and
the new value is displayed. If the sequence nunber entered is out of
range, an error nessage is displayed.
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get_dec
NAME

get _dec() - Get decimal nunbers as input. Source ile-
get dec. cc.

FUNCTION CALL
get _dec(p_data, row, col, max_in)

char *p_dat a; /* Pointer to input data */

i nt row, /[* Current row position */

int col; [* Current colum position */

int max_in; /* Max digits allowed */
DESCRIPTION

Accepts only nuneric characters as input from keyboard.

DETAILED DESCRIPTION
This function is intended to be called only after the first
nuneric character has been read in. Its purpose is to accept only

nuneric characters (0 - 9) until a carriage return is entered or the
buffer is full. If any other characters are entered they wll be
ignored except for the backspace and delete keys, which are
recogni zed and will erase characters that were entered. The input
characters are stored in the array p_data up to the maxi mum input
length indicated in max_in. Row and Col are used to position the

echoed characters on the screen.

get_input
NAME get input() - Get keyboard input. Source file - getinput.cc

FUNCTION CALL
get _i nput (p_data, count, row, col, nx_in)

char *p_dat a; /* Pointer to input data */

int *count; /* # characters read in */

i nt row /[* Current row position */

int col; [* Current colum position */

int nx in; /* Max character input allowed */
DESCRIPTION

This is a general purpose function that filters only printable
characters from keyboard input and echoes them on screen and stores
themin a fixed | ength buffer.

DETAILED DESCRIPTION

This function is intended to be called only after the first
character has been read in. Its purpose is to test this character and
test and accept any follow ng characters until the buffer is full or
a carriage return is entered. If any invalid characters are entered
(not between ASCII 0x20 and Ox7f) the function returns a "1" as an
error condition. If all characters are valid and a carriage return is
entered, the function will return a "0" as a success condition. The
backspace and delete keys are recognized and wll erase characters
that were entered. The input characters are stored in the array
p_data up to the maxi muminput length indicated in nmx_in. Row and Col
are used to position the echoed characters on the screen. Count wl|
contain the nunber of characters read in.
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getxo rn
NAME

getyorn - get n

getyorn. cc.

from the keyboard. Source file-

FUNCTION CALL
getyorn();

DESCRIPTION

Waits indefinitely for a "y" or "n
and upper case are allowed. Returns a "1" if a
returns a "0" if "n" is entered.

fromthe keyboard. Lower case
"y" is entered,

main() - Test sequence file editor main routine. Source file -

FUNCTION CALL
mai n()

DESCRIPTION
The main function of the test sequence file editor program
controls the calls to the various functions of the program

DETAILED DESCRIPTION

The main function initializes the appropriate variables to start
with display function #1. It then calls the function rd_tests()
which stores a list of available transponder tests in the string
array "t_tests."” The function then enters a "while [oop” in which it
will remain until the program exits. The "while |oop" consists of a
screen clear and a switch statenent where the programwill switch to
the appropriate display functions. Each of the display functions
returns the value of the next function to call. |If the value "0" is
returned, the programexits.

rd_tests
NAME

rd_tests - Read list of transponder tests. Sour ce file-
rdtests. cc.

FUNCTION CALL
rd_tests(t_tests)
char t_tests[][ SCREEN WDTH]; /* Array of test nanes */

DESCRIPTION

Reads and stores a list of transponder tests into the array
"t _tests." The list is stored in the file with the nane defined by
"LISTFILE" which is defined in seqflib.h. Returns the nunber of
strings read.

read seqf file
NAME
read_seqf file - read test sequence file. Source file-
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sfread cc.

FUNCTION CALL
read_seqf file(s_fil_data, test_array, fp)

struct seqf _head *s_fil _data; /[* File header */

int test_array[]; /* Test # array */

char *fp, /* File LUN */
DESCRIPTION

Reads a test sequence file from disk given the logical wunit
nunber of the file. The header information and the array of tests are
returned.

DETAILED DESCRIPTION

The file is first rewound. If an error occurs, the program wll
exit with an error nessage. An lread() is used for all file reads.
First, the header is read into a tenporary buffer. If an error
occurs, the error code is returned in negative logic. The data are
then transferred from the tenporary buffer into the header struct
"s fil _data." The test nunbers are read in until the end of file.
The test nunbers are stored in the format "struct test_type" which is
defined in this function. The test nunber field fromthis struct is
stored into the test array (test_array[]). The flag field "flg" in
the test struct is currently not used.

tougger
NAME

t oupper - convert al phabet characters to upper case. Source
file - toupper.cc.

FUNCTION CALL
t oupper (sptr)
char *sptr; /* Character string pointer */

DESCRIPTION
Converts all al phabetic characters in the string "sptr" to upper
case. Term nates when a null character is reached.

vfcreat
NAME
vicreat - VERSAdos file create. Source file - vfcreat.cc.

FUNCTION CALL
vfcreat (vfnane) char *vfnane; /* File name */

DESCRIPTION

Creates a VERSAdos file and returns a |logical unit nunber(char).
If there is an error, returns the VERSAdos error code in negative
logic. Uses lalloc().

vfdes
NAME

vides - VERSAdos file nane/file descriptor conversion.
Source file - vfdes.cc.
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FUNCTION CALL

vides(filenl, fdesp)

char *filenl; /* File nane */

struct fdes *fdesp; /* File descriptor */
DESCRIPTION

G ven a conplete filenane (includes volune, user ID etc.), wll
convert to file descriptor. For use where file access requires a

file descriptor.

vfopen
NAME
vfopen - VERSAdos file open. Source file - vfopen.cc.

FUNCTION CALL
vf open( vf nane)
char *vfnane; /[* File name */

DESCRIPTION

Opens a VERSAdos file and returns a l|ogical nunber(char). |If
there is an error, returns the VERSAdos code in negative logic. Uses
 assign().

writ seqf file
NAME

wit_seqf file
sfwite.cc.

wite test sequence file. Source file

FUNCTION CALL
wit_seqf filets fil_data, test_array, fp)

struct seqf_head *s_fil _data; /[* File header */

int test_array[]; /* Test # array */

char *fp; /* File LUN */
DESCRIPTION

Wites a test sequence file to the disk given the logical unit
nunber of the file. The header information and the array of tests are
witten.

DETAILED DESCRIPTION

The header information is first stored in a buffer named "a_buf."
It is then witten to file using the Iwite function. The function
| oops for the nunber of tests indicated in the header and stores the
nunbers in the test_type format in the file. The file is then closed
and the Logical unit is freed.
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APPENDI X C

ATCRBS FI ELD TESTS

I NTRODUCTI ON

This section provides a detailed description of the DATAS ATCRBS
field tests. For each test there is a description section which
defines the purpose of the test, a procedure section that briefly

describes the nore inmportant elenents of the test procedure, lists of
the interrogation and test paraneters, the test data structure
definition, and following each test is a sanple plot of the test
resul ts. Preceding the test by test descriptions is an overview

which tells about fundanental itens that are commpn to all tests.

The overview and parts of the individual test descriptions contain
information that is primarily inportant only for software mai ntenance
or devel opnent support.

OVERVI EW

The Ar Traffic Control Radar Beacon System (ATCRBS) field test
procedures were designed to follow the procedures defined in the
M ni mum Operational Performance Standards (MOPS) for Air Traffic
Control Radar Beacon System Mbde Select (ATCRBS/ Mode S) Airborne
Equi prent (Docunent No. RTCA/ DO 181). Each ATCRBS test is nunbered.
The test nunbers loosely follow the sequential order in which they
appear in the MOPS. This is not a strict requirement of the test
program design. The reason that the test nunbers are not consecutive
is that some of the MOPS test procedures are not applicable to a
field testing situation, or, they are Mde S transponder test
procedures. The tests are referenced by nunber so that they can be
called using an index (test nunber). They are stored as an array of
functions. This function array is defined in the include file
"testdef.h."

Each test has a source file named "aftst(X).cc" ((X) is the test
nunber) and an "include file" "tst(X).h." The "include file"
primarily contains the structure definition for the test data.

GLOBAL VARI ABLES. The calibration tables are used by virtually all
of the tests. The calibration tables are stored in the globa

structure "struct CAL_TYPE calib." The calibration structure types
are defined in "calib.h." "tstlib.h" is included since it provides
the structure definitions for the interrogation and test paraneters
as well as sone other comon definitions. The interrogation

paraneters are stored in the global structure array "struct |NT_TYPE
int_cur[]" and the test paranmeters are stored in the qglobal structure
"struct TST_TYPE tst_cur."

Anot her gl obal variable used by the tests is "int i_afloss" which is
the airfrane loss. This variable is used to adjust the interrogation
power and reply power neasured. The airfrane |oss value originates
fromthe calibration tables and is a function of airframe height.
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The gl obal variable "i_power"” is the systeminterrogation power. This
is the interrogation level set by either the user or the system
depending on what power node was selected. This value is used by
those tests where interrogation power is not controlled as a function
of the test or where a certain interrogation level is not defined by
the test.

The global variable "tx_port" defines which transmtter port is
currently in use. The value of this variable is stored in the min
function (source file afexec.cc). The #defines used to determ ne the
val ue conme from©"calib.h."

| NTERROGATI ON  WAVEFORIVES. The interrogation waveforns are defined
within each test function. The process that determ nes the resulting
waveformis quite el aborate because the system was designed to be as
fl exi bl e as possi bl e.

A default waveformis provided in each test. The waveformis stored
in a structure array (struct wave_parm which was designed to be
easily readable to the test programmer. The following is an exanple
section fromsuch a struct:

PULSE TIME  ATTEN  CHAN. ACTI ON
{ DELAY, 100L, 1, 1, DELAY, 1},
{ LE 10000L, 0, 1, PAM },
{ TE 800L, 0, 1, PAM },

There are five variables within each struct (five colums). The pul se
field defines the event, i.e. lead edge, trail edge, delay, etc.. The
time field stores the tine to wait before performng the event. The
attenuator field determ nes which attenuator to select for the event.
In order for the attenuators to switch properly in hardware, there
nust be a transition fromone attenuator to another; hence, each test
begins with an attenuator switch from 1 to 0. The channel field
determnes which of the three channels to use. The action field
controls what kind of event to perform PAM DELAY, REPLY (reply

wi ndow), etc.. These waveforns are defined as static and are
initialized when the programis first started. Any nodifications to
what is stored in these structures will affect the subsequent calls

to these tests. The programmer should be careful.

The interrogati on waveforns are user nodifiable. The interrogation
paranmeters determ ne certain characteristics about the waveforns (Pl
wi dth, P1-P2 spacing etc.). The function "wWinod()" is called for
each pulse in the waveform This function will adjust the values in
the struct to set the pulse wdth and spacing according to what is
stored in the interrogation paraneters for the test.

As nentioned earlier, the waveform structure is only used to
provide a readable way for the programmer to set waveform
definitions. The interrogation wavefornms nust actually be stored in
the DATAS transmtter nmenory |ocations in the conpact binary format



used by the hardware. The function "gen_pattern()" is called to
translate fromthe structure format to the hardware fornmat.

TRANSM TTER FREOUENCY. The transmtter frequency should be set by
each test, since the frequency set by the previous test may have been
some value other than what is required by the current test. The
transmtter frequency for nost tests (other than those that vary the
frequency) is determined by the interrogation paraneters. The
frequency is set with a call to the function "setfreq()." The
frequency shoul d be set for each channel used by the test.

TRANSM TTER PONER. There are several functions that are used to help
set the attenuator levels to control the transmtter power. The
function "chk_level ()" can be used to test if a desired power |evel

is wthin range of the attenuator. The function "setlev()" wll do
even nore. It wll see if the desired level is within range. If it
is, it will set it; if it is not, it wll set it to the maximumif it

is too high, or set it to the mnimumif it is too |low The power
l evel is variable by 1/10 dB steps.



TEST NUMBER 2

FILE: aftst2.cc - ATCRBS field test #2.
TEST: Sensitivity.

DESCRI PTION: Sensitivity refers to how well the transponder is able
to receive transm ssions. A high sensitivity would nean that a very
weak signal could be accepted and processed. A low sensitivity would
mean that a very strong signal is required at the receiver before the
transponder will respond. Either extreme in the air traffic
environment is undesirable since a sensitivity that is too |low could
cause mssed transm ssions or too |low of an operating range and too
high of a sensitivity level could nmake the transponder too
susceptible to fruit. The national standard has determined that the

sensitivity nust be -73 dBm +/- 4 dBm This test will determ ne the
m nimum RF signal level required to produce a 90 percent reply
efficiency for both Mbodes A and C.  This neasurenent s achieved
with t he use of a successive approximation algorithm

(suc_apprx()). Reply power and delay are neasured separately at the
end of the test with a short series of ATCRBS interrogations.

A sensitivity measurenment relies on having a calibrated
transmtter power level at the antenna of the transponder from the
DATAS test system Therefore, a true sensitivity nmeasurenent can only
be made when the transponder under test's antenna is directly in the
nose of the main beam This test should only be run in the field
testing environment when it is assured that the required test
conditions are nmet, otherwise the sensitivity will nerely be relative
to the quality of transm ssion coupling. Sensitivity is also measured
by the function "spandd()" (Sensitivity, Power, and Delay test) which
is run at the end of the series of tests so that the aircraft can be
made to roll through the calibrated center beam during these critica
measurenments. This is the procedure that should be used when the
system operators have little or no control over the test environnment.

TEST PROCEDURE: The procedure is the same for both Mbdes A and C. The
interrogation power is initially set to -838 dBm and the power
variation (the anmount the power is changed by) is set to 8 dB. The
transponder is interrogated a nunber of times (initially 20) which
will increase as the test progresses. |If the transponder replies
greater than 90 percent the interrogation power is decreased by the
"power variation" anount. If the transponder replies less than 90
percent the interrogation power is increased by the "power variation"
amount. Once the transponder has replied 90 percent the variation is
divided in half with each iteration. This procedure wll continue
until the variation has reached mnimum The sensitivity is the
transmt power at the end that achieved a 90 percent reply
per cent age.

For each interrogation node, the function interrogates to
nmeasure reply power and del ay.

| NTERROGATI ON PARAMETERS
Mode A
PL width - int cur[2].parnf A Pl _WDTH] determ nes P1 w dth.
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P2 width - int cur[2].parnfA P2 _WDTH] determ nes P2 w dth.
P3 width - int cur[2].parnf A P3_WDTH] determ nes P3 w dth.
P1- P2 spacing -int cur[2].parnfA Pl _P2_SP] determ nes Pl -

P2 spaci ng.

P1- P3 spacing int_cur[2].parnf A Pl _P3_SP] determ nes Pl-
P3 spaci ng.

Pl P3 power - Determ ned by test.

P2 power - int_cur[2].parnfA P2_PO determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur[2].parnf{ A PRF] determ nes PRF.
Frequency - int_cur[2].parnf A FREQ determ nes frequency.

Mode C

PL width - int_cur[2].parniC Pl _WDTH] determ nes P1 w dth.

P2 width - int_cur[2].parniC P2_WTH] determ nes P2 w dth.

P3 width - int_cur[2].parniC P3_WDTH] determ nes P3 width. P1-P2
spacing - int_cur[2].parnfC Pl _P2_SP] determ nes P1l-P2 spaci ng.

P1-P3 spacing - int_cur[2].parnfC Pl _P3_SP] determ nes P1l-P3

spaci ng.

Pl , P3 Power - Determ ned by test.

P2 power - int_cur[2].parniC P2_PQ determ nes P2 power

of fset fromPl,P3 power.

PRF - int_cur[2].parn{ C_PRF] determ nes PRF.

Frequency - int_cur[2].parnfC FREQ determ nes frequency.

TEST PARANETERS:
tst _cur.tst2.del _ints - determ nes the nunber of
interrogations to use in the delay and power neasurenent part
of the test.
tst _cur.tst2.meas_acc - determ nes the nmeasurenent accuracy
of the sensitivity test, either to 1 dB or 1/10 of a dB.

TEST DATA:
i nt neas_acc; /* Measurenent accuracy */
int a_sens; /* Mode A sensitivity */
int c_sens; /* Mode C sensitivity */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
int e code; /* Test error codes */
Dat a si ze = 12 byt es.



Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Ti ne:

Transponder Type: KING KT76A

Comment: Pl LOT REPORTED TRANSPONDER TROUBLE

DATAS TEST #2 ATCRBS SENSI TIVITY
SENSI TI VI TY/ VARI ATI ON FAl LURE
MODE A SENSITIVITY - 74.0 dbm NO
MODE C SENSI TIVITY - 74.0 dbm NO
SENSI TIVITY VAR ATION - 0.0 dbm NO




TEST NUMBER: 3

FILE: aftst3.cc - ATCRBS field test #3.
TEST: ATCRBS Dynam c Range.
DESCRI PTI ON: Dynamic range is how the transponder reacts to

interrogations received at various power |levels. The transponder
should reply greater than 90 percent to Mde A and Mde C

interrogations at all power I|evels between Mninmm Transmt Level
(ML) and -21 dBm MIL refers to the |owest power |evel that the
transponder will reply greater than 90 percent.

The dynamic range test requires a calibrated transmtter power
| evel at the antenna of the transponder from the DATAS test system
Therefore, the dynamc range test should only be run when the
transponder under test's antenna is directly in the nose of the main
beam This test should only be run in the field testing environnment
when it is assured that the required test conditions are net,
ot herwi se, the dynamic range will nerely be relative to the quality
of transm ssion coupling.

TEST PROCEDURE: The procedure is the same for both Mbdes A and C. The
DATAS power level is varied from the value stored in the paraneter
vari abl e "tst_cur.tst3.strt_pow' to t he val ue stored in
"tst_cur.tst3.end_pow' in increments of "tst_cur.tst3.pow.inc." The
nunber of replies for each level is stored.

| NTERROGATI ON PARAMVETERS:

Mode A

Pl width - int_cur[3].parnfA Pl _WDTH] determ nes P1 w dth.

P2 width - int_cur[3].parnfA P2 _ WDTH] determ nes P2 w dth.

P3 width - int_cur[3].parnf A P3_WTH] determ nes P3 w dth.

P1-P2 spacing - int_cur[3].parnfA Pl _P2_SP] determ nes P1-P2
spaci ng.

P1- P3 spacing - int_cur[3].parnfA Pl _P3_SP] determ nes Pl-P3 spacing.
Pl , P3 power - Determ ned by test.

P2 power - int_cur[3].parnfA P2_POQ determ nes P2 power offset
fromPl, P3 power.

PRF - int_cur[3].parnf{ A PRF] determ nes PRF.

Frequency - int_cur[3].parnf A FREQ determ nes frequency.

Mode C

PL width - int cur[3].parnfiC Pl WDTH] determ nes P1 w dth.
P2 width - int cur[3].parniC P2_WTH] determ nes P2 w dth.
P3 width - int cur[3].parniC P3_WDTH] determ nes P3 w dth.
P1- P2 spacing int cur[3].parniC Pl _P3_SP] determ nes Pl-
P2 spaci ng.

P1- P3 spacing - int_cur[3].parnfC P1_P3_SP] determ nes Pl-
P3 spaci ng.

Pl . P3 power - Determ ned by test.

P2 power - int_cur[3].parnfC P2_PO determ nes P2 power offset
fromPl, P3 power.

PRF - int_cur[3].parn{ C_PRF] determ nes PRF.

Frequency - int_cur[3].parnfC FREQ determ nes frequency.
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TEST PARAMETERS:
tst _cur.tst3.numints - determ nes the nunber of
interrogations to send at each power |evel.
tst_cur.tst3.strt_pow - Test starting power |evel.
tst_cur.tst3.end _pow - Test ending power |evel.
tst cur.tst3.pow.inc - Power |evel increnment.

TEST DATA
int numints; /* Nunmber of interrogations */
int strt_pow, /* Start power */
int end_pow, /* End power */
i nt pow_inc;/* Power increnent */
int rep_cnt[2][801];/* Reply count - [O][n] Mde A
[IT[n] Mde C */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
int e _code; /* Test error codes */

Data size = 3218 bytes.



Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: KING KT76A Transponder Seri al #

Comment: PILOT REPORTED TRANSPONDER TROUBLE

DATAS TEST #3 DYNAM C RANGE

100 Interrogati ons Per Point
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TEST NUMBER 9

FILE: aftst9.cc - ATCRBS field test #9.
TEST: Reply Transm ssion Frequency.

DESCRI PTION: This test measures the transmtter radio frequency of
the transponder under test. The national standard requires that the
frequency is 1090 nmHz +/- 3 nHz for operation in aircraft not
exceeding altitudes of 15,000 feet. Aircraft operating above 15, 000
feet must have a carrier frequency of 1090 nHz +/- 1 nHz.

The reply frequency test only requires that the transponder
responds to the interrogations from the DATAS system It is not
required that the antenna of the transponder be directly in the main
beam

TEST PROCEDURE: This test wll neasure the mninmum nean, and
maxi mum reply frequency from each reply pulse from the specified
nunber of replies exam ned. It will also store the nunber of
occurrences of reply frequency through a specified range from all
reply pulses. This wll enable a bell curve plot of transmtter
frequency vs. percent occurrence.

| NTERROGATI ON PARAMVETERS:
Mode A
Pl width - int_cur[9].parnfA Pl _WDTH] determ nes Pl w dth.
P2 width - int_cur[9].parnfA P2 _ WDTH] determ nes P2 w dth.
P3 width - int_cur[9].parnf A P3_WDTH] determ nes P3 w dth.
P1- P2 spacing - int_cur[9].parnfA Pl _P2_SP] determ nes Pl-

P2 spaci ng.

P1- P3 spacing - int_cur[9].parnfA Pl _P3_SP] determ nes Pl-
P3 spaci ng.

Pl , P3 power - Systeminterrogation power "i_power" offset by
int_cur[9].parn{|I NT_PQ.

P2 power - int_cur[9].parnfA P2_ PO determnes P2 power

of fset fromPl,P3 power.
PRF - int_cur[9].parn{ A PRF] determ nes PRF.
Frequency - int_cur[9].parnf A FREQ determ nes frequency.

Mode C

Pl width - int_cur[9].parnfC Pl WDTH] determnes Pl width. P2
width - int_cur[9].parniC P2_WDTH] determ nes P2 w dth.

P3 width - int_cur[9].parniC P3_WDTH] determ nes P3 width. P1-P2
spacing - int_cur[9].parnfC Pl _P2_SP] determ nes P1-P2 spacing.

P1-P3 spacing - int_cur[9].parnfC Pl _P3_SP] determ nes Pl|-P3

spaci ng.

Pl, P3 power - Systeminterrogation power "i_power" offset by
int_cur[9].parn{|I NT_PQ.

P2 power - int_cur[9].parniC P2_PQ determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur[9].parn{ C_PRF] determ nes PRF.
Frequency - int_cur[9].parnf C FREQ determ nes frequency.

TEST PARAMETERS:
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tst_cur.tst9.numints determ nes the nunber of interrogations

to send.

tst_cur.tst9.node - determ nes interrogati on node. O=Mdde A
1=Mbde C.

TEST DATA
struct T9_P_TYPE
{
unsi gned [ ong m n; /* Mn frequency */
unsi gned | ong nean; /* Mean frequency */
unsi gned | ong max; /* Maxi mum frequency */
1
int numreplies; /* Nunber of replies exam ned */
i nt node; /* Interrogation node 0=A | =C */
struct T9_P _TYPE freq[|6]; /* Freq. array */
long frqg_arr[101]; /* Freq. array all pul ses */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
int e _code; /* Test error codes */

Data size = 606 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: KING KT76A Transponder Seri al #
Comment: Pl LOT REPORT TRANSPONDER TROUBLE

DATAS TEST #9 REPLY TRANSM SSI ON FREQUENCY

Test Data Based on 100 Replies

I nterrogati on Mode A
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TEST NUMBER: 10

FILE: aftstl O cc - ATCRBS field test #l 0.
TEST: ATCRBS Power Cut put.

DESCRI PTI ON: This test neasures the transmtter power of the
transponder under test by neasuring the anplitude of the reply
pul ses.

A power neasurenent relies on having a calibrated coupling path
bet ween the DATAS system and the aircraft's transponder. Therefore, a
true power neasurenment can only be made when the transponder under
test's antenna is directly in the nose of the main beam This test
should only be run in the field testing environment when it is
assured that the required test conditions are net, otherw se, the
power nmeasured will nerely be relative to the quality of transm ssion
coupl i ng. Reply power is also neasured by the function "spandd()"
(Sensitivity, Power and Delay test) which is run at the end of the
series of tests so that the aircraft can be made to roll through the
calibrated center beam during these critical neasurenments. This is
the procedure that should be used when the system operators have
little or no control over the test environment.

However, this test does contribute sonme valuable information even
if it is run outside of the center beam Since it stores the reply
power of each individual pulse, the relative reply power of each
pul se can be conpared to the others. It can also be nade to run at
different Pul se Repetition Frequencies (PRF' s) and therefore, provide
information relating reply power to transmtter duty cycle.

TEST PROCEDURE: This test has two operating nodes: single PRF and
multiple PRF nodes. The operating node is determned by the test

paraneter variable "tst_cur.tstlOt_node" (O=single 1=nultiple). 1In
"single PRF node" the test will measure the reply power froma series
of interrogations at a single PRF which is determned by the test
paranmeter "tst_cur.tstlO.s_prf." This node should be selected when a

shorter test time is required; reply power vs. PRF information is not
desired, or if the test is being conducted in a field environnment
where a high PRF could interfere with the air traffic contro

systens. Multiple PRF node will conduct the sanme test repeated for
10 different PRF's. The PRF's are determned by the test paraneters
"tst_cur.tstlOmprf 0" and "tst_cur.tstlO.mprf_hi." The 10 PRF' s
are evenly divided between the | ow and hi gh PRF

This test will measure the m ni mum nean, and maxi rumreply power
of each reply pulse fromthe specified nunber of replies exam ned. It
will also store the nunber of occurrences of reply power through a
specified range fromall reply pulses. This will enable a bell curve

pl ot of reply power vs. percent occurrence.

| NTERROGATI ON PARAMVETERS
Mode A
PL width - int_cur[10].parnfA P1_WDTH] determ nes Pl w dth.
P2 width - int_cur[10].parnf A P2_WDTH|] determ nes P2 w dth.
P3 width - int_cur[10].parnf A P3_WDTH] determ nes P3 wi dth.
P1- P2 spacing - int_cur[10].parnf A Pl _P2_SP] determ nes PI-
P2 spaci ng.
P1- P3 sPacing - int_cur[10].parnf A Pl _P3_SP] determ nes Pl-
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P3 spaci ng.

Pl . P3 Power - Systeminterrogati on power
int_cur[10]. parni | NT_PQ .

P2 Power - int_cur[10].parnfA P2_PJO determ nes P2 power
of fset fromPl,P3 power.

PRF - int_cur[10].parnfA_PRF] determ nes PRF.

Frequency - int_cur[10].parnfA_ FREQ ] determ nes frequency.

i _power" offset by

Mode C

PL width - int_cur[10].parnfC Pl_WDTH] determ nes Pl w dth.

P2 width - int_cur[10].parnfC P2_WDTH|] determ nes P2 wi dth.

P3 width - int_cur[10].parnf C P3_WDTH] determ nes P3 w dth.

P1- P2 spacing - int_cur[10].parniC Pl _P2_SP] determ nes Pl- P2

spaci ng.

P1- P3 spacing - int_cur[10].parnfC Pl _P3 SP] determ nes Pl- P3
spaci ng.

Pl . P3 power - Systeminterrogati on power

int_cur[10]. parni | NT_PQ .

P2 power - int cur[1l0].parnfC P2_PQO determ nes P2 power

of fset fromPl,P3 power.

PRF - int_cur[10].parnfC_PRF ] determ nes PRF .

Frequency - int_cur[10].parnfC_ FREQ ] determ nes frequency.

i _power" offset by

TEST PARAMETERS:

tst_cur.tstlOnumints - determnes the nunber of interrogations
to send.

tst cur.tstl0.i _node - determines interrogation node. 0O=Mde A
1=Mbde C.

tst cur.tstlOt node - determ nes test node. O=si ngl e PRF node,
1=Mul ti pl e PRF node.

tst_cur.tstl0.s prf - PRF for single PRF node.

tst_cur.tstlIOmprf 10 - Starting PRF for nultiple PRF node.

tst cur.tstlOmPrf_hi - Ending PRF for nultiple PRF node.
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TEST DATA:

4
i nt
i nt
i nt
i nt
i nt
i nt
i nt

i nt
i nt
i nt

struct TIO_P_TYPE

{

int mn; /[* Mn power */

i nt nmean; [* Mean power */

i nt max; [ * Maxi mum power */

numreplies[10];/* Nunmber of replies exam ned each PRF */

i _node; /* Interrogation node 0=A 1=C */

t _node; /* Test node O=single 1l=nultiple PRF */

num prfs; [* # PRF's run if nmultiple */

s_prf; /* Single PRF */

m prf _|o; /* Multiple PRF | ow */

m prf _hi; /* Multiple PRF high */

struct T10_P_TYPE pow. [16][10];/* power array for 16 pul ses

and 10 PRF' s */

pow arr[80][10];/* Power array all pul ses */

power ; /* Hi ghest reply power neasured */

del ay; /* Lowest reply del ay nmeasured */

e_code; /* Test error codes */

i nt

Data size = 2618 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test

Transponder Type: KING KT76A Transponder Seri al #

Comment: Pl LOT REPORTED TRANSPONDER TROUBLE
DATAS TEST #10 ATCRBS REPLY POAER

Test Data Based on 100 Replies

I nterrogati on Mode A
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TEST NUMBER: 17

FILE: aftstl7 . cc - ATCRBS f ield test # 17 .
TEST: ATCRBS Reply Rate Limt and Sensitivity Reduction.

DESCRI PTION: This test determines the reply rate limt and tests the
sensitivity reduction function of the transponder. Reply rate limt
i s the maxi mum nunber of ATCRBS replies the transponder can send in a
1-second interval. The National Standard requires that the Iimt can
be adjusted between 500 continuous replies per second up to the
maxi mum nunber of which the transponder is capable, or 2000 replies
per second, whichever is lesser. Reply rate limt is a function that
protects the transponder from over interrogation

A sensitivity reduction is when the transponder responds to only
the stronger interrogation signals when it is being over interrogated

This test does not require that the transponder be at the center
of the main beam however, for best results the aircraft should at or
near a stationary position for the duration of the test. This test
attenpts to set the interrogation power |evels according to the MOPS
definitions which are all relative to MIL. This test nmeasures MIL and
sets the interrogation power relative to it.

TEST PROCEDURE: This test first perforns the reply rate limt test.
The interrogation node used for this test is determned by the test
par anet er "tst_cur.tstl7.i_node" (0=Mbde A | =Mbde 0. The
transponder is interrogated for 1-second intervals starting at the
PRF determined by the test paraneter "tst_cur.tstl7 .prf_I0" and
ending at "tst_cur.tstl7 .prf_hi. "There are 16 PRF s neasured which
are evenly divided within this range. MIL is neasured prior to this
test and the power is set to 20 dB above MIL. If MIL is not neasured
successfully or the power can not be achieved, the power is set to
the systeminterrogati on power. The nunmber of replies for each PRF is
recor ded.

The sensitivity test will interrogate for 1 second with a Mdde C
interrogation, at the reply rate [imt determned earlier with the
power level at ML +2 0 dB, along with an asynchronous Mde A
interrogation at half the reply rate limt with a power |evel at MIL
+3 dB. The nunber of replies for each node is recorded .
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| NTERROGATI ON PARAMVETERS:
Mode A
Pl width - int_cur[l7].parnfA PI_WDTH determ nes Pl w dth. P2
width - int_cur[l7].parnfA P2_WDTH] determines P2 width. P3 wi dth
- int_cur[l7].parnf A P3_WDTH] determ nes P3 width. Pl-P2 spacinqg
- int_cur[l7].parnfA Pl _P2_SP] determ nes Pl-P2 spacing.
Pl -P3 spacing - int cur[17].parnfA Pl _P3_SP] determ nes PI-

P3 spaci ng.
Pl . P3 power - Determned by the test.
P2 Power - int_cur[l7].parnfA P2_PO determ nes P2 power offset

fromPl, P3 power.
PRF - Determ ned by the test.
Frequency - int_cur[17].parnf A FREQ determ nes frequency.

Mode C

Pl width - int cur[17].parnfC Pl_WDTH] determ nes Pl wi dth.
P2 width - int cur[17].parnf C P2_WDTH] determ nes P2 wi dth.
P3 width - int cur[17].parnf C_ P3_WDTH|] determ nes P3 w dth.
Pl -P2 spacing - int_cur[17].parniC Pl _P2_SP] determ nes Pl -

P2 spaci ng.

Pl - P3 spacing - int_cur[17].parniC Pl _P3_SP] determ nes PI-
P3 spaci ng.

Pl, P3 Power - Determ ned by the test.

P2 Power - int_cur[l7].parniC P2_PO determ nes P2 ower

of fset fromPl,P3 power.
PRF - Determ ned by the test.
Frequency - int_cur[l0].parni C_ FREQ determ nes frequency.

TEST PARANETERS:
tst _cur.tstl7.numints - determnes the nunber of interrogations
to send in the sensitivity reduction test. tst _cur.tstl7.i_ node -
determ nes interrogati on node. O=Mbde A. | =Mode C for the reply
rate limt test. tst cur.tstl7.Prf o - Determ nes starting PRF.
tst cur.tstl7.Prf hi - Determ nes endi ng PRF.
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TEST DATA:
struct SAMPLE TYPE /* One for each PRF, RRlinit */

{

i nt code; /* Mode A or C code */
int prf; /* Pul se repetition frequency */
int reply_count; /* Nunber of replies */
b
struct RATE_TYPE /* Reply rate limt info */
{
int i _node; /* Interrogation node 0=A 1=C */
int prf_lo; /* Start PRF */
int prf_hi; /* End PRF */
int numprfs; /* Number PRF's run */
struct SAMPLE_TYPE sanple[l6]; /* Reply info */
int r_r_limt, /* Reply rate limt */
int ntl, /* MIL neasured */
int int_power; /* Interrogation power */
3
struct MODE TYPE /* Each node sens. reduc.
}
i nt code; /* Reply code */
int int_power; /* Interrogation power */
int prf; /* Pul se Repetition Frequency */
int numints; /* Nunmber of interrogations */
i nt nunreps; /* Nunber of replies */
b
stuct SENS TYPE /* Sens. reduc. info
}
struct MODE _TYPE node_a; /* Mdde Ainfo */
struct MODE _TYPE node_c; /* Mdde Cinfo */
b
struct RATE_TYPE rate; /* Reply rate info */
struct SENS TYPE sens; /* Sens reduc info */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay neasured */
i nt e_code; [* Test error codes */

Data size = 136 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: King KT76A
Comment: PILOT REPORTED TRANSPONDER TROUBLE

DATAS TEST #17 REPLY RATE LIMT AND SENSI TI VI TY REDUCTI ON

[ CODE CHANGED DURI NG TEST |

SENSI TI VI TY REDUCTI ON
MODE MODE A MODE C
CODE 7777 0
PONER -71 -54
PRF 493 986
% REPLY 86 100
FAI LURE YES NO
Reply Rate Limt
I nterrogati on Mode A Code - 7677

<rmg ¥

LRI

i T S v

REPLY RATE LIMT - 986
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TEST NUMBER: 19

FILE: aftstl9.cc - ATCRBS field test #19.
TEST: ATCRBS Reply Pul se Spaci ng.

DESCRI PTION: This test neasures the reply pul se spacing of each reply
pul se with respect to the first reply pulse (F1) and with respect to
each previous pulse. Each reply pulse shall be spaced 1.45
m croseconds from the previous pulse. The national standard requires
that the pulse spacing tolerances for each reply pulse with respect
to the first framng pul se shall be +/- 0.10 microsecond. The pul se
spaci ng tol erance of any pulse in the reply group with respect to any
other pulse in the reply group except the first framng pul se shall
be no nore than +/- 0.15 m crosecond.

This test does not require that the transponder is at the center

of the main beam However, if the test situation allows control of
the aircraft, it would be beneficial if the ATCRBS reply code be set
to 7777 or sonme other code that wll produce the maxi mum nunber of

reply pul ses.

TEST PROCEDURE: This test first sets the pulse width threshold with a
call to the function "pw_thresh()." This is required so that the
pul se spacing neasurenments are nmade at the proper level with respect
to the rise time of the reply pulses which is affected by the reply
power fromthe transponder being tested.

The test will interrogate the transponder enough tinmes to produce
t he nunber of replies det er m ned by the test par anet er
"tst_cur.tstl 9. numints."” All reply pulses are examned with each

reply. The m nimum nean, and maxi num position error with respect to
F1 and with the previous pul se are recorded.

| NTERROGATI ON PARAMETERS
Mode A
PL width - int_cur[l9].parnfA PI_WDTH] determ nes Pl w dth.
P2 width - int_cur[l9].parnfA P2_WDTH|] determ nes P2 wi dth.
P3 width - int_cur[l9].parnfA P3_WDTH] determ nes P3 wi dth.
P1- P2 sPacing - int_cur[l9].parnfA Pl _P2_SP] determ nes Pl- P2

spaci ng.

P1-P3 spacing - int_cur[l9].parnf A Pl _P3 SP] determ nes Pl- P3
spaci ng.

Pl . P3 Power - Systeminterrogation power "i_power" offset by
int_cur[l9].parnflINT_PQ .

P2 power - int_cur[l9].parnfA P2_PJO determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur[l9].parnf A PRF] determ nes PRF
Frequency - int_cur[l9].parnf A FREQ determ nes frequency.

Mode C.

Pl width - int_cur[l9].parnfC Pl_WDTH] determ nes Pl wi dth.

P2 width - int_cur[19].parnfC P2_WDTH] determ nes P2 width

P3 width - int_cur[l9].parnfC P3_WDTH] determ nes P3 wi dth.

P1- P2 spacing - int_cur[l9].parniC Pl _P2_SP] determ nes Pl- P2
spaci ng.
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P1- P3 spacing - int_cur[l9].parniC Pl _P3_SP] determ nes Pl- P3

spaci ng.

Pl . P3 power - Systeminterrogation power "i_power" offset by
int_cur[l9].parnflNT_PQ .

P2 power - int_cur[l9].parnfC P2_PO determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur[l9].parnf C_PRF] determ nes PRF.
Frequency - int_cur[l9].parni C_ FREQ determ nes frequency.

TEST PARAMETERS:
tst _cur.tstl9.numints - determ nes the nunber of
interrogations to send.
tst_cur.tstl9.i_node - determ nes interrogati on node. O=Mode
A. 1=Mbde C
tst_cur.tstl9.prf lo - Determnes starting PRF.
tst cur.tstl9.prf_hi - Determ nes endi ng PRF.

TEST DATA:

struct TI9_P_TYPE

{
int mn; /* M ni mum pul se error */
i nt mean; /* Mean pul se error */
i nt max; [* Maxi mum pul se error */

1

int i _node; /* Interrogation node 0=A 1=C */

int numreplies; /* Nunmber of replies */

int pulse_flg[16]; /* Pul se flags O=none 1l=pul se */

struct TI9_P TYPE perr_fl[16]; /* Position errors F1 ref.*/
struct T19_P _TYPE perr_pp[16]; /* Position errors pls ref */

int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
i nt e_code: [* Test error codes */

Data size = 234 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Ti ne:

Transponder Type: KING KT76A

Comment: Pl LOT REPORTED TRANSPONDER TROUBLE
DATAS TEST #19 ATCRBS REPLY PULSE SPACI NG
Test Data Based on 100 Replies

I nterrogati on Mode A

Position Error Referenced From F1 and Previ ous Pul se

e L]
Erroe B

L N N e
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TEST NUMBER: 20

FILE: aftst20.cc - ATCRBS field test #20.
TEST: ATCRBS Reply Pul se Shape.

DESCRI PTION: This test neasures the reply pulse width of each reply
pul se and the pulse anplitude variation. The national standard
requires that the pulse width for all reply pulses shall be 0.45 +/-
0.10 mcrosecond. The pulse anplitude variation of one pulse wth
respect to any other pulse shall not exceed 1 dB. This test does not
require that the transponder is at the center of the muin beam

However, if the test situation allows control of the aircraft, it
woul d be beneficial if the ATCRBS reply code be set to 7777 or sone
ot her code that will produce the maxi mum nunber of reply pul ses.

TEST PROCEDURE: This test first sets the pulse width threshold with a
call to the function "pw_thresh()." This is required so that the
pul se wi dth neasurenments are nmade at the proper level with respect to
the rise tinme of the reply pul ses, which is affected by the reply
power fromthe transponder being tested.

The test will interrogate the transponder enough tinmes to produce
t he nunber of replies det er m ned by the test par anet er
"tst_cur.tst20.numints."” All reply pulses are exam ned with each

reply. The m nimum mean, and maxi num pul se wi dt hs are neasured.

| NTERROGATI ON PARAMVETERS:
Mode A
PL width - int_cur[20].parnfA Pl_WDTH] determ nes Pl w dth.
P2 width - int_cur[20].parnfA P2_WDTH] determ nes P2 wi dth.
P3 width - int_cur[20].parnfA P3_WDTH] determ nes P3 wi dth.
P1- P2 spacing - int_cur[20].parnfA Pl _P2_SP] determ nes Pl-P2

spaci ng.

P1- P3 sPacina - int_cur[20].parnfA Pl _P3_SP] determ nes P1-P3
spaci ng.

Pl . P3 power - Systeminterrogation power "i_power" offset by
int_cur[20].parnil NT_PQ .

P2 power - int_cur[20].parnfA P2_PO determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur~20]. parnf A PRF] determ nes PRF.
Frequency - int_cur[20].parni A FREQ determ nes frequency.
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Mode C

PL width - int_cur[20].parnfC Pl_WDTH] determ nes Pl wi dth.

P2 width - int_cur[20].parnfC P2_WDTH|] determ nes P2 w dth.

P3 width - int_cur[20].parnfC P3_WDTH] determ nes P3 wi dth.

P1- P2 spacing - int_cur[20].parniC Pl _P2_SP] determ nes Pl- P2

spaci ng.

P1- P3 sPacing - int_cur[20].parniC Pl _P3_SP] determ nes Pl- P3
spaci ng.

Pl, P3 Power - Systeminterrogation power "i_power" offset by
int_cur[20].parni| NT_PQ .

P2 Power - int_cur[20].parniC P2_PO determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur[20]. parn{ C_PRF] determ nes PRF
Frequency - int_cur[20].parni C_ FREQ determ nes frequency.

TEST PARAMETERS
tst _cur.tst20.numints - determ nes the nunber of
interrogations to send.
tst_cur.tst20.i_node - determ nes interrogati on node. O=Mode
A. 1=Mbde C
tst_cur.tst20.prf lo - Determnes starting PRF
tst cur.tst20.prf_hi - Determ nes ending PRF

TEST DATA
struct T20_P_TYPE
{
int mn; /[* M nimum pul se width */
i nt nmean; /[* Mean pul se width */
i nt max; [* Maxi mum pul se wi dth */
b
int i node; /* Interrogation node 0=A 1=C */
int prf; /* Pul se repetition frequency */
int numreplies; /* Nunber of replies */
int pulse_cnt[16]; /* Pulse count each pul se */
struct T20_P_TYPE p_wi dth[16]; /* Position w dths */
int p_var; /* Power variation in dBm*/
int power; /* Hi ghest reply power measured*/
i nt del ay; /* Lowest reply delay nmeasured*/
int e _code; /* Test error codes */

Data size = 142 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: KING KT76A

Comment: Pl LOT REPORTED TRANSPONDER TROUBLE

DATAS TEST #20 ATCRBS REPLY PULSE SHAPE

Test Data Based on 100 Replies

I nterrogati on Mode A

PRF - 450

PiLA &P
Cri=sil

- 1Jf1_|___|_|_|_ ] oA g

e i e i T

Reply Pul se Power Variation = 1.7 dbm FAI LURE
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TEST NUMBER: 22

FILE: aftst22.cc - ATCRBS field test #22.
TEST: ATCRBS Reply Delay and Jitter.

DESCRI PTION: This test mneasures the reply delay and reply jitter.
Reply delay is defined as the tinme between the |ead edge of the P3
pulse in the interrogation and the lead edge of the first reply
pul se. The national standard requires that the transponder have a
reply delay of 3.0 +/- 0.5 microseconds at all RF input levels from
ML to -21 dBm

Reply jitter is the extreme positions of the |eading edge of the
reply pulse, or reply delay variation. The National Standard required
that the jitter shall not exceed +/- 0.1 m crosecond.

This test produces a plot of reply delay and jitter at various
interrogati on power |evels. In order for these power levels to be
accurate, the transponder being tested should have the antenna
directly at the calibrated point in the main beam However, if this
cannot be guaranteed, these test results can still show the
rel ati onship between relative interrogation power and reply delay. An
accurate reply delay neasurenment can be made when the function
"spandd()" is run following the series of transponder tests.

TEST PROCEDURE: This test first sets the pulse width threshold with a
call to the function "pw_thresh()." This is required so that the
del ay neasurenments are made at the proper level with respect to the
rise tine of the reply pulses, which is affected by the reply power
fromthe transponder being tested.

The test will send the nunber of interrogations defined in the
test parameter "tst_cur.tst22.numints" at each interrogation |evel.
The interrogation levels to send are defined by the test paraneters
"tst_cur.tst22.strt_pow, " "tst_cur.tst22. end_pow, " and
"tst_cur.tst22.pow.inc.” The reply delay mninmm nmean, and maxi mum
are stored at each point.

| NTERROGATI ON PARAMVETERS:
Mode A
Pl width - int_cur[22].parnfA PI_WDTH] determ nes Pl w dth.
P2 width - int_cur[22].parnfA P2_WDTH] determ nes P2 wi dth.
P3 width - int_cur[22].parnfA P3_WDTH] determ nes P3 wi dth.
P1- P2 spacing - int_cur[22].parnfA Pl _P2_SP] determ nes Pl- P2

spaci ng.

P1-P3 spacing - int_cur[22].parnf A Pl _P3 SP] determ nes Pl- P3
spaci ng.

Pl , P3 power - Determ ned by test.

P2 power - int_cur[22].parnfA P2_PO determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur[22].parnf A PRF] determ nes PRF.
Frequency - int_cur[22].parnf A FREQ determ nes frequency.
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Mode C

PL width - int_cur[22].parnfC Pl_WDTH] determ nes Pl w dth.
P2 width - int_cur[22].parnfC P2_WDTH|] determ nes P2 w dth.
P3 width - int_cur[22].parnfC P3_WDTH] determ nes P3 wi dth.
P1- P2 spacing - int_cur~22].parniC Pl _P2_SP] determ nes Pl-

P2 spaci ng.

P1- P3 spacing - int_cur[22].parniC Pl _P3_SP] determ nes Pl-

P3 spaci ng.

Pl P3 power - Determ ned by test.

P2 Power - int_cur[22].parnfC P2_PO determ nes P2 power

of fset fromPl,P3 power.
PRF - int_cur[22].parn{ C_PRF] determ nes PRF.
Frequencv - int_cur[22].parni C_ FREQ determ nes frequency.

TEST PARAMETERS:
tst_cur.tst22.numints - determ nes the nunber of
interrogations to send at each power |evel.
tst cur.tst22.i node - determ nes interrogati on node. O=Mbde
A. 1=Mbde C
tst_cur.tst22.strt_pow - Starting power |evel.
tst_cur.tst22.end_pow - Endi ng power |evel.
tst_cur.tst22.pow.inc - Power |evel increnent.

TEST DATA
struct T22_P_TYPE
{
int mn; /[* Mnimumreply del ay */
i nt nean; /* Mean reply del ay */
i nt max; /* Maxi mum reply del ay */
b
int i _node; /* Interrogation node 0=A 1=C */
int prf; /* Pul se repetition frequency */
int numints; /* Nunmber of interrogations */
int pcnt_rep[80] /* Percent reply array */
struct T22_P_TYPE p_del ay[80]; /* Reply del ays */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
int e code; [/* Test error codes */

Data size = 652 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: KING KT76A Transponder Serial #
Comrent : PI LOT REPORTED TRANSPONDER TROUBLE

DATAS TEST #22 ATCRBS REPLY DELAY AND JI TTER

100 Mode A Interrogations Sent Per Point at 450 PRF

= Aeply Delay
| datter

P ; Jitter > o 4

REPL Y | I t | + t + 4 1 1

OELAY e et et et e et e e e e e E R e e E R EEE-—-——-—————m m = e e e e e ————
tum)

0 40 (1] s a

Reply Delay - 3.62 (us)
Jitter - 0.10 (us)

90% Repl i es Ended at -71 dbm
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TEST NUMBER: 25

FILE: aftst25.cc - ATCRBS field test #25.
TEST: SLS Decodi ng and dynam c range.

DESCRI PTI ON: This test neasures the transponders response to
interrogations with the P2 suppression pulse included with the

i nterrogation. The Nat i onal St andar d requires t hat t he
transponder shall initiate suppression (not reply) when the P2 pul se
is equal to or greater than the anplitude of P1 and P3. The nom nal
spacing between P1 and P2 is 2.0 m cr oseconds. The Nati onal

Standard requires that the transponder shall suppress when the tine
between P1 and P2 is between the range of 1.85 and 2.15 m croseconds.

When an extra pul se occurs either 8.0 or 21.0 mcroseconds prior
to the P2 pul se, the transponder shall initiate suppression.

This test procedure runs at various interrogation power |evels.
In order for these power levels to be accurate, the transponder being
tested should have the antenna directly at the calibrated point in
the main beam However, if this cannot be guaranteed, these test
results can still show the rel ationship bet ween rel ative
interrogati on power and P2 acceptance.

TEST PROCEDURE: The test first runs the "extra pul se" portion of the
test. Pl,P2 and P3 spacing are set to nomnal and the extra pulse is
introduced at 8.0 followed by 21.0 mcroseconds. The test runs for
Mbde A and Mbde C and at the various power levels. The reply count
for each iteration is recorded.

The extra pulse is then renoved fromthe interrogation. The test
varies the P1 to P2 pulse spacing from "tst_cur.tst25.strt_sp" to
"tst_cur.tst25.end_sp,"” varied by "tst_cur.tst25.sp_inc.” This is run
for the four power levels. The P2 power level is offset from the
Pl,P3 level by the paraneter "tst_cur.tst25. p2_pow. "

| NTERROGATI ON PARAMVETERS
Mode A
PL width - int_cur[25].parnfA P1_WDTH] determines Pl width
P2 width - int_cur[25].parnfA P2_WDTH] determi nes P2 width
P3 width - int_cur[25].parnfA P3_WDTH] determ nes P3 width
P1- P2 spacingq - Determ ned by test.
P1- P3 sPacina - int_cur[25].parnfA Pl _P3_SP] determ nes Pl- P3
spaci ng.
Pl P3 Power - Determ ned by test.
P2 power - Determned by tst_cur.tst25.p2 pow.
PRF - int_cur[25].parnf A PRF] determ nes PRF
Frequency - int_cur[25].parnf A FREQ determ nes frequency.
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Mode C.

PL width - int_cur[25].parnfC Pl_WDTH] determ nes Pl w dth.
P2 width - int_cur[25].parnfC P2_WDTH] determ nes P2 width
P3 width - int_cur[25].parnfC P3_WDTH] determ nes P3 width
P1- P2 spacingq - Determ ned by test.

P1- P3 spacing - int_cur[25].parniC Pl _P3_SP] determ nes Pl-
P3 spaci ng.

Pl P3 power - Determ ned by test.

P2 Power - Determned by tst_cur.tst25.p2_pow.

PRF - int_cur[25].parn{ C_PRF] determ nes PRF

Frequency - int_cur[25].parni C_ FREQ determ nes frequency.

TEST PARAMETERS

tst_cur.tst25.numints - determ nes the nunber of

interrogations to send at each power |evel.

tct cur.tst2s.i node - determ nes interrogati on node. O=Mode

A. 1=Mbde C

tst_cur.tst25.strt_sp - Starting Pl-P2 spacing.

tst_cur.tst25.end_sp - Ending P1l-P2 spacing.

tst_cur.tst25.sp_inc - Spacing increnment. tst cur.tst25.p2 Pow -
P2 power offset fromPl.

TEST DATA
int 1 node; /* Interrogation node 0=A 1=C */
int prfi /* Pul se repetition frequency */
int numints; /* Nunmber of interrogations */
int strt_sp; /* Starting P1l-P2 spacing */
int end_sp; /* Endi ng P1-P2 spacing */
int sp_inc; /* P1- P2 spacing increnent */
int level[4]; /* Power |evels */
int x|l _pulse_sp; /* Extra pul se spacing #l */
int x2_pulse_sp; /* Extra pul se spacing #2 */
[

nt xp_rep_cnt[4][2][2]; /* X-pulse reply count array
| evel x spacing x which reply*/

int rep_cnt[4][161]; /* Percent reply array */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
int e code; /* Test error codes */

Data size = 1352 bytes.
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Aircraft ID N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: KING KT76A Transponder Seri al #
Comment : PI LOT REPORT TRANSPONDER TROUBLE

DATAS TEST #25 SLS DECCODI NG AND DYNAM C RANGE
100 Mode A Interrogations Per Point
PRF = 450
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Aircraft ID N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: KING KT76A Transponder Seri al #
Comment : PI LOT REPORT TRANSPONDER TROUBLE

DATAS TEST #25 SLS DECCODI NG AND DYNAM C RANGE
100 Mode A Interrogations Per Point
PRF = 450
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TEST NUMBER: 27

FILE: aftst27.cc - ATCRBS field test #27.
TEST: SLS Pul se Rati o.
DESCRI PTI ON: This test nmeasures the transponders response to

interrogations with the P2 suppression pulse included with the
interrogation at 9 dB below Pl,P3 power. The National Standard

requires that the transponder shall initiate suppression (not reply)
when the P2 pulse is equal to or greater than the anplitude of P1 and
P3. The transponder shall reply to at Ileast 90 percent of the

interrogations when the P1 |evel exceeds the P2 level by 9 dB or
nore, when no pulse is received at the position 2.0 +/- 0.7
m croseconds following Pl, or when the duration of P2 is less than
0.3 mcrosecond. The nomnal spacing between Pl and P2 is 2.0
m croseconds. The National Standard requires that the transponder
shall suppress when the tine between Pl and P2 is between the range
of 1.85 and 2.15 m croseconds.

This test procedure runs at various interrogation power |evels.
In order for these power levels to be accurate, the transponder being
tested should have the antenna directly at the calibrated point in
the main beam However, if this cannot be guaranteed, these test
results can still show the rel ationship bet ween relative
interrogati on power and P2 acceptance.

TEST PROCEDURE: The test varies the P1 to P2 pulse spacing from

"tst_cur.tst27.strt_sp" to "tst_cur.tst27.end_sp" vari ed by
"tst_cur.tst27.sp_inc.” This is run for the four power |evels. The P2
power level is offset from the PI,P3 level by the paraneter

"tst_cur.tst27.p2_pow. "

| NTERROGATI ON PARAMVETERS:
Mode A
Pl width - int_cur[27].parnfA _Pl_WDTH] determ nes Pl wi dth.
P2 width - int_cur[27].parnf A P2_WDTH] determ nes P2 wi dth.
P3 width - int_cur[27].parnf A P3_WDTH|] determ nes P3 wi dth.
P1- P2 spacing - Determ ned by test.
P1-P3 spacing - int_cur[27].parnf A Pl _P3 SP] determ nes Pl- P3
spaci ng.
Pl . P3 power - Determ ned by test.
P2 power - Determned by tst_cur.tst27.p2_pow.
PRF - int_cur[27].parnf A PRF] determ nes PRF.
Frequency - int_cur[27].parnf A FREQ determ ns frequency.




Mode C.

Pl width - int_cur[27].parnfC Pl_WDTH] determ nes Pl w dth.
P2 width - int_cur[27].parnfC P2_WDTH] determ nes P2 width
P3 width - int_cur[27].parnfC P3_WDTH] determ nes P3 width
P1- P2 spacing - Determ ned by test.

P1-P3 spacing - int_cur[27].parnfC Pl _P3 SP] determi nes Pl- P3
spaci ng.

Pl P3 power - Determ ned by test.

P2 power - Determned by tst_cur.tst27.p2_pow.

PRF - int_cur[27].parn{ C_PRF] determ nes PRF

Frequency - int_cur[27].parni C_FREQ determ nes frequency.

TEST PARAMETERS
tst _cur.tst27.numints - determ nes the nunber of
interrogations to send at each power |evel.
tst cur.tst27.i_node - determ nes interrogati on node. O=Mbde
A. 1=Mbde C
tst_cur.tst27.strt_sp - Starting Pl-P2 spacing.
tst_cur.tst27.end_sp - Ending P1l-P2 spacing.
tst_cur.tst27.sp_inc - Spacing increnment. tst_cur.tst27.p2 pow -
P2 power offset from Pl.

TEST DATA
int i _node; /* Interrogation node 0=A 1=C */
int prf; /* Pul se repetition frequency */
int numints; /* Nunmber of interrogations */
int strt_sp; /* Starting P1l-P2 spacing */
int end_sp; /* Endi ng P1-P2 spacing */
int sp_inc; /* P1- P2 spacing increnent */
int level[4]; /* Power |evels */
int rep_cnt[4][161];/* Percent reply array */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply delay neasured */
int e _code; /* Test error codes */

Data size = 1316 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Tine:
Transponder Type: KING KT76A Transponder Seri al #

Comment : Pl LOT REPORT TRANSPONDER TROUBLE
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Aircraft ID N1234 Aircraft Type: CESSNA 170 Test Ti ne:
Transponder Type: KING KT76A Transponder Seri al #
Comment : PI LOT REPORT TRANSPONDER TROUBLE

DATAS TEST #25 SLS PULSE RATI O
100 Mode A Interrogations Per Point
PRF = 450
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TEST NUMBER- 29

FILE: aftst29.cc - ATCRBS field test #29.
TEST: Suppression Duration.

DESCRI PTI ON:  Suppression duration is the tinme the transponder 1is
suppressed after receiving a Pl-P2 suppression pair. The suppression
duration is nmeasured from the |ead-edge of the P2 pulse that
initiated the suppression to the lead edge of a Pl pulse that

foll ows. The National Standard requires that the suppression
duration shall be between 25 and 45 mcroseconds. This test procedure
runs at the power levels required in the MOPS test procedure. In

order for these power levels o be accurate, the transponder being
tested should have the antenna directly at the calibrated point in

the main beam However, if this cannot be guaranteed, this test
will still measure the suppression duration at the avail able power
| evel .

TEST PROCEDURE: The test sets up a Pl-P2 suppression palr on channel
2, and a PI-P3 interrogation on channel 1. The spaci ng between the P2
lead edge and the interrogation Pl lead edge is varied from
"tst_cur.tst29.strt_sp" to "tst_cur.tst29.end_sp" vari ed by
"tst_cur.tst29.sp_dec.” The nunber of replies at each increment of
t he spacing is recorded.

| NTERROGATI ON PARAMVETERS:
Mode A
Pl width - int_cur[29].parnfA PI_WDTH] determ nes both P1
wi dt hs.
P2 width - int_cur[29].parnfA P2_WDTH|] determ nes P2 w dth.
P3 width - int_cur[29].parnfA P3_WDTH|] determ nes P3 wi dth.
Pl -P2 spacing - int_cur[29].parnfA Pl _P2_SP] determ nes Pl- P2
spaci ng of suppression pair.

Pl -P3 spacing - i-nt_cur[29].parnfA Pl _P3_SP] determ nes P1-
P3 spaci ng.

Pl,P3 power - int_cur[29].parnfA INI_PO determnes Pl- P3
power .

P2 Power - Determned by test (Ch.2 power = Ch.1 power).
RF - int_cur[29].parnf{ A PRF] determ nes PRF.
Frequency - int_cur[29].parnf A FREQ determ nes frequency.
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Mode C.

PL width - int_cur[29].parnfC PI_WDTH] determ nes both P

wi dt hs.

P2 width - int_cur[29].parnfC P2_WDTH] determ nes P2 width

P3 width - int_cur[29].parnfC P3_WDTH] determ nes P3 width

Pl -P2 spacing - int_cur[29].parniC Pl _P2_SP] determ nes Pl- P2
spaci ng of suppression pair.

Pl - P3 spacing - int_cur[29].parnfC Pl _P3 SP] determi nes Pl- P3
spaci ng.

Pl.P3 power - int_cur[29].parnfC_INI_PQ determ nes P1-P3
power .

P2 Power - Determned by test (Ch.2 power = Ch.1 power).

PRF - int_cur[29].parn{ C_PRF] determ nes PRF

Frequency - int_cur[29].parni C_ FREQ determ nes frequency.

TEST PARAMETERS
tst _cur.tst29.numints - determ nes the nunber of
interrogations to send at each spacing.
tst_cur.tst29.strt_sp - Starting suppression spacing.
tst_cur.tst29.end_sp - Endi ng suppressi on spacing.
tst_cur.tst29.sp _dec - Spacing increnent.

TEST DATA

int prf[2]; /* Pulse rep. frequency (each node) */
int numints; /* Nunmber of interrogations */
int i_power[2];/* Interrogation power (each node) */
long strt_sp; /* Starting spacing */
| ong end_sp; /* Endi ng spaci ng */
| ong sp_dec; /* Pl -P2 spacing decrenent */
int rep_cnt[2][1201]; /* Reply count array */
int power; /* Hi ghest reply power neasured */

i nt del ay; /* Lowest reply del ay nmeasured */
int e code; [/* Test error codes */

Data size = 4832 bytes.

C-39



Aircraft

Transponder Type:

Conmment :

I D

N1234

Aircraft Type:

KI NG KT76A

DATAS TEST #29 SUPPRESSI ON DURATI ON

100 Mode A Interrogations Per

«<rmT

MOooe &
FRF
Eil, PE POWES =

= 480

xu-\

Suppres

IHA S{AC TG Gl

2j.FE2 » PL. P2

w10 Durat lenl S8 = 493,00

CESSNA 170 Test Tine:
Transponder Seri al #
Poi nt
—4m dpm B, B2 uu‘w-u - 45 opm
7 I .
W W i 7 7
v 'i"?%f/ i ﬂ ) ?,’:,/j ;f’/ i A
;/,% % zif;, i, i
/) /{ / 7; 7 /,;}ijgf;;ﬁjf%;;;;f,ﬁ 7
/ i) Fla ) i Pt 1y
AL £ f'f: ’J:/rfj szf s A ;( / ‘”J. ) ok
7 /,f‘if 7 ?:ﬁ?’f; i V{, 7 7
/A 4 Ly, A
f).flr :a")';ff; ?/ /,"/; fl’;{% %}f,{
/ ,/,ﬁ,: 7, ;,ﬂ 4
i rfr ff?frr/ i i
L G
= (f}:q ‘(z’fﬁ

C-40

«FHamn #

A

PI LOT REPORT TRANSPONDER TROUBLE

b

fulase Boacing s

P, Pl = #1, pa

Suppresaion Ouratios Si21) =

33.C0



TEST NUMBER: 30

FILE: aftst30.cc - ATCRBS field test #30.

TEST: Suppression Reinitiation.

DESCRI PTI ON: Suppression reinitiation is the ability of the
transponder to initiate suppression inmediately followi ng a previous
suppr essi on. The National Standard requires that the transponder

shall be capable of reinitiating suppression within 2 m croseconds
after a suppression period.

This test procedure runs at the power levels required in the MOPS
test procedure. In order for these power l|levels to be accurate, the
transponder being tested should have the antenna directly at the
calibrated point in the min beam However, if this cannot be
guaranteed, this test will still measure the suppression duration at
t he avail abl e power | evel.

TEST PROCEDURE: The test sets up a Pl,P2 suppression pair followed
by another Pl,P2 suppression pair on channel 2, and Pl,P3
interrogati on on channel 1. The spacing between the first Pl,P2 pair
and the second Pl,P2 pair is set to the suppression duration plus 2

m cr oseconds. The suppression duration is nmeasured with a call to
the function "getsd()." The spacing between the P2 |ead edge of the
second Pl ,P2 pair and the interrogation Pl |ead edge is varied from
"tst_cur.tst30.strt_sp" to "tst_cur.tst30.end_sp"” varied by

"tst_cur.tst30.sp_dec.” The nunber of replies at each increment of
t he spacing is recorded.

| NTERROGATI ON PARAMVETERS:
Mode A
Pl width - int_cur[30].parnfA PI_WDTH] determ nes all three Pl
wi dt hs.
P2 width - int_cur[30].parnfA P2_WDTH] determ nes both P2
wi dt hs.
P3 width - int_cur[30].parnfA P3_WDTH] determ nes P3 wi dth.
Pl -P2 spacing - int_cur[30].parnfA Pl _P2_SP] determ nes Pl-P2
spaci ng of both suppression pairs.

Pl -P3 spacing - int_cur[30].parnfA Pl _P3_SP] determ nes PI- P3
spaci ng.

Pl.P3 power - int_cur[30].parnfA INT_PO determnes Pl-P3

power .

P2 power - Determned by test (Ch.2 power = Ch.|l power).
PRF - int_cur[30].parnf A PRF] determ nes PRF.
Frequency - int_cur[30].parmA _FREQ determ nes frequency.

Mode C;
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Pl width - int_cur[30].parnfC PI_WDTH] determ nes all three Pl
wi dt hs.

P2 width - int_cur[30].parnfC P2_WDTH] determ nes both P2

wi dt hs.

P3 width - int_cur[30].parnfC P3_WDTH] determnes P3 width
Pl - P2 spacing - int_cur[30].parniC Pl _P2_SP] determ nes Pl-P2
spaci ng of both suppression pairs.

Pl - P3 spacing - int_cur[30].parniC Pl _P3_SP] determ nes P1-P3
spaci ng.

Pl,P3 Power - int_cur[30].parnfC INI_PO determ nes P1-P3
power .

P2 Power - Determned by test (Ch.2 power = Ch.1 power).

PRF - int_cur[30].parn{ C_PRF] determ nes PRF

Frequency - int_cur[30].parni C_ FREQ determ nes frequency.

TEST PARAMETERS
tst _cur.tst30.numints - determ nes the nunber of
interrogations to send at each spaci ng.
tst _cur.tst30.strt_sp - Starting suppression spacing.
tst_cur.tst30.end_sp - Endi ng suppressi on spacing.
tst_cur.tst30.sp_dec - Spacing increnent.

TEST DATA

int prf[2]; /* Pulse rep. frequency (each node) */
int numints; /* Nunmber of interrogations */

int i_power[2]; /* Interrogation power (each node) */
long strt_sp; [/* Starting spacing */

| ong end_sp; /* Endi ng spaci ng */

| ong sp_dec; /* P1- P2 spaci ng decrenent */

I ong s[2]; [ * Suppression durations */

int rep_cnt[2][1201]; /* Reply count array */

int power; /* Hi ghest reply power neasured */

i nt del ay; /* Lowest reply del ay nmeasured */

int e _code; /* Test error codes */

Data size = 4838 bytes.
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TEST NUMBER: 31

FILE: aftst3l.cc - ATCRBS field test #31.
TEST: Recovery after Suppression.

DESCRI PTION: This test determines if the transponder returns to ful
sensitivity wthin the prescribed tinme following a suppression
peri od. The National Standard requires that the sensitivity for
ATCRBS signals be at MIL no later than mcrosecond after the end of
t he suppression period.

This test procedure runs at the power levels required in the MOPS
test procedure. In order for these power levels to be accurate, the
transponder being tested should have the antenna directly at the
calibrated point in the min beam However, if this cannot be
guaranteed, this test can still measure the suppression recovery if
t he avail abl e power |evel is adequate.

TEST PROCEDURE: The test sets up a Pl,P2 suppression palr on channe
2f and Pl ,P3 interrogation on channel 1. The spacing between the P2

lead edge and the interrogation Pl lead edge is varied from
"tst_cur.tst31l.strt_sp" to "tst_cur.tst31. end_sp" vari ed by
"tst_cur.tst31l.sp_dec.” The power |evel of the suppression pair is

set to -30 dBm and the power level of the interrogation is set to
MTL. MIL is neasured with a call to "getntl ()" fromthis test. The
reply count for each increnent of the spacing is recorded.

The test also neasures the suppression duration wth nom na
conditions as a conparison for the recovery test.

| NTERROGATI ON PARAMETERS
Mode A
Pl width - int_cur[31].parnfA PI_WDTH] determ nes both P1
wi dt hs.
P2 width - int_cur[31].parnfA P2_WDTH] determines P2 width
P3 width - int_cur[31].parnfA P3_WDTH] determi nes P3 width
Pl -P2 spacing - int_cur[31].parnfA Pl _P2_SP] determ nes Pl-P2
spaci ng of suppression pair.
Pl - P3 spacing - int_cur[31].parnfA Pl _P3_SP] determ nes P1-P3
spaci ng.
Pl . P3 Power - Determned by test (MIL).
P2 power - Determned by test (-30 dBmfor Pl,P2).
PRF - int_cur[31].parnf A PRF] determ nes PRF
Frequency - int_cur[31].parnf A FREQ determ nes frequency.




Mode C.

Pl width - int_cur[31].parnfC PI_WDTH] determ nes both P

wi dt hs.

P2 width - int_cur[31].parnfC P2_WDTH] determi nes P2 width

P3 width - int_cur[31].parnfC P3_WDTH] determ nes P3 width

Pl -P2 sPacing - int_cur[31].parniC Pl _P2_SP] determ nes Pl-P2
spaci ng of suppression pair.

Pl - P3 spacing - int_cur[31].parniC Pl _P3_SP] determ nes Pl-P3
spaci ng.

Pl, P3 power - Determned by test (MIL).

P2 Power - Determned by test (-30 dBmfor Pl,P2).

PRF - int_cur[31].parn{ C_PRF] determ nes PRF

Frequency - int_cur[31].parni C_ FREQ determ nes frequency.

TEST PARAMETERS
tst _cur.tst3l.numints - determ nes the nunber of
interrogations to send at each spaci ng.
tst_cur.tst31l.strt_sp - Starting suppression spacing.
tst_cur.tst31.end_sp - Endi ng suppressi on spacing.
tst_cur.tst31.sp _dec - Spacing increnent.

TEST DATA
int prf[2]; /* Pulse rep. frequency (each node)*/
int ntl[2]; /* MIL neasured each node */
int sd[2]; /* Measured Suppression durations */
int numints; /* Nunmber of interrogations */
int sup_power|[2]; /* Suppression pair powers */
long strt_sp; /* Starting spacing */
 ong end sp; /* Endi ng spaci ng */
| ong sp=ec; /* Pl -P2 spacing decrenent */
int rep_cnt[2][1201]; /* Reply count array */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
int e code: /* Test error codes */

Data size = 4846 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test
Transponder Type: KING KT76A Transponder Seri al #

Comment : Pl LOT REPORT TRANSPONDER TROUBLE

DATAS TEST #31 RECOVERI NG AFTER SUPPRESSI ON

100 Interrogati ons Per Point

Mode A Mode C
PRF = 450 PRF = 450
MIL = -74 dbm MIL = -74 dbm

P1. P2 SUPPRESSI ON PONER = -30 dbm pl. P2 SUPPRESSI ON PONER= - 30 dbm
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TEST NUMBER: 34

FILE: aftst34.cc - ATCRBS field test #34.
TEST: Pul se Position Tol er ances.

DESCRIPTION: This test determnes how the transponder responds to
interrogations with the PlI-P3 pulse spacings varied wthin the
requi red acceptance range as well as beyond the acceptance range. The
Nat i onal Standard requires that the transponder accept t he
interrogation as valid if the spacing between the Pl and P3 pulse is
within +/- 0.2 mcrosecond of the nom nal spacing. The transponder
shall not accept the interrogation if the Pl and P3 pul se spacing
differs fromnomnal by 1.0 m crosecond or nore.

This test procedure runs at the power levels required in the MOPS
test procedure. In order for these power levels to be accurate, the
transponder being tested should have the antenna directly at the
calibrated point in the min beam However, if this cannot be
guaranteed, this test can still neasure the pul se position tol erances
if the avail able power |evel is adequate.

TEST PROCEDURE: The test sets up a standard ATCRBS interrogation. The
spacing between the P1 and P3 lead wedges is varied from
"tst_cur.tst34.strt_sp" to "tst_cur.tst34.end sp" varied by
"tst_cur.tst34.sp inc." The power level of the interrogation is set
to MIL + 10 dBm MIL is neasured with a call to "getntl ()" fromthis
test. The reply count for each increnment of the spacing is recorded.

| NTERROGATI ON PARAMVETERS:

Mode A

Pl width - int_cur[34].parnfA PI_WDTH] determ nes Pl wi dth.

P2 width - int_cur[34].parnfA P2_WDTH|] determ nes P2 wi dth.

P3 width - int_cur[34].parnf A P3_WDTH] determ nes P3 wi dth.

Pl -P2 spacing - int_cur[34].parnfA Pl _P2_SP] determ nes Pl- P2
spaci ng.

Pl - P3 spacing - Determ ned by test.

Pl . P3 power - Determned by test (ML + 10 dB).

P2 power - int_cur[34].parnfA P2_PQ determ nes P2 power. PRF -
int_cur[34].parnf A PRF] determ nes PRF.

Frequency - int_cur[34].parnf A FREQ determ nes frequency.

Cc-47



Mode C.

Pl width - int_cur[34].parnfC Pl_WDTH] determ nes Pl wi dth.

P2 width - int_cur[34].parnfC P2_WDTH|] determ nes P2 w dth.

P3 width - int_cur[34].parnfC P3_WDTH|] determ nes P3 wi dth.

Pl -P2 spacing - int_cur[34].parnfC Pl _P2_SP] determ nes Pl- P2
spaci ng.

Pl - P3 sPacinq - Determ ned by test.

Pl.P3 power - Determned by test (ML + 10 dB)

P2 Power - int_cur[34].parnfC P2_PQ determ nes P2 power. PRF -
int_cur[34].parnf C_PRF] determ nes PRF

Frequency - int_cur[34].parni C_ FREQ determ nes frequency.

TEST PARAMETERS

tst _cur.tst34.numints - determ nes the nunber of

interrogations to send at each spacing. tst_cur.tst34.strt_sp
- Starting pul se spacing. tst_cur.tst34.end_sp - Ending pul se
spaci ng. tst _cur.tst34.sP inc - Spacing increnent.
TEST DATA

int numints; /* Nunmber of interrogations */

int ntl[2]; /* MIL neasured each node */

int i_power[2]; /* Interrogation powers */

long strt_sp; /* Starting spacing */

| ong end_sp; /* Endi ng spaci ng */

 ong sp_inc; /* Pl -P2 spacing increnent */

int rep_cnt[2][401]; /* Reply count array */

int power; /* Hi ghest reply power neasured */

i nt del ay; /* Lowest reply del ay nmeasured */

int e _code; /* Test error codes */

Data size = 1628 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Tine:
Transponder Type: KING KT76A Transponder Seri al #

Comment : Pl LOT REPORT TRANSPONDER TROUBLE

DATAS TEST #34 PULSE PCSI TI ON TOLERANCES

100 Interrogati ons Per Point
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TEST NUVBER: 36
FILE: aftst36.cc - ATCRBS field test #36.
TEST: Pul se Durati on Tol er ances.

DESCRIPTION: This test determnes how the transponder responds to
interrogations with the P1 and P3 pulse widths varied within their
requi red acceptance range as well as beyond their acceptance range.
The National Standard requires that the transponder accept the
interrogation as valid if the width of both P1 and P3 pulses is
between 0.7 and 0.9 mcrosecond. The reply ratio shall be less than
10 percent if the duration of either Pl or P3 is less than 0.3
m crosecond.

This test procedure runs at the power levels required in the MOPS
test procedure. In order for these power levels to be accurate, the
transponder being tested should have the antenna directly at the
calibrated point in the min beam However, if this cannot be
guaranteed, this test can still neasure the pul se duration tol erances
if the avail able power |evel is adequate.

TEST PROCEDURE: The test sets up a standard ATCRBS interrogation. For
each interrogation node, the width of P1 and P3 is varied one at a
time from "tst_cur.tst36.strt_pw' to "tst_cur.tst34.end_pw' vari ed
by "tst_cur.tst34.pw.inc.” The power level of the interrogation is
set to MIL + 10 dBm MIL is nmeasured with a call to "getntl ()" from
this test. The reply count for each increment of the pulse width is
recor ded.

| NTERROGATI ON PARAMVETERS:
Mode A
P1L width - Determ ned by test.
P2 width - int_cur[36].parnfA P2_WDTH|] determ nes P2 wi dth.
P3 width - Determ ned by test.
P1- P2 spacing - int_cur[36].parnfA Pl _P2_SP] determ nes Pl-P2
spaci ng.
P1- P3 sPacing - int_cur[36].parnfA Pl _P3_SP] determ nes P1-P3
spaci ng.
Pl . P3 Power - Determned by test (ML + 10 dB).
P2 power - int_cur[36].parnfA P2_PQ determ nes P2 power.
PRF - int_cur[36].parnf A PRF] determ nes PRF.
Frequency - int cur[36].parnf A FREQ determ nes frequency.
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Mode C.

Pl width - Determ ned by test.

P2 width - int_cur[36].parnfC P2_WDTH] determ nes P2 width

P3 width - Determ ned by test.

Pl -P2 spacing - int_cur[36].parniC Pl _P2_SP] determ nes Pl-P2
spaci ng.

Pl - P3 spacing - int_cur[36].parniC Pl _P3_SP] determ nes Pl-P3
spaci ng.

Pl,P3 power - Determned by test (ML + 10 dB)

P2 power - int_cur[36].parnfC P2_PQ determ nes P2 power.

PRF - int_cur[36].parn{ C_PRF] determ nes PRF

Frequency - int_cur[36].parni C_ FREQ determ nes frequency.

TEST PARAMETERS
tst _cur.tst36.numints - determ nes the nunber of
interrogations to send at each increnent. tst_cur.tst36.strt_pw
- Starting pul se wdth. tst_cur.tst36.end _pw - Ending pul se w dth.
tst _cur.tst36.pwinc - Wdth increnent.

TEST DATA

int numints; /* Nunmber of interrogations */
int nml[2]; /* ML nmeasured each node */

int i_power[2]; /* Interrogation powers */
long strt_pw /* Starting width */

| ong end_pw;, /* Ending w dth */

long pw_inc;/* Pl -P2 width increnent */

int rep_cnt[2][2][41]; /* Reply count array */
int power; /* Hi ghest reply power neasured */

i nt del ay; /* Lowest reply del ay nmeasured */

int e code; /* Test error codes */

Data size = 352 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test
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TEST NUMBER: 41

FILE: aftst4l.cc - ATCRBS field test #41.
TEST: Simul taneous Interrogations.

DESCRIPTION: This test determnes how the transponder responds to
receiving both a Mbde A and Mbde C interrogation sinmultaneously. The
Nati onal Standard requires that if the transponder receives tw valid
ATCRBS interrogations sinultaneously it shall enter the suppression
state if one of the received pulse patterns is a P1P2 suppression
pair, or generate a Mbde Creply if one of the received patterns is a
Mode C interrogation.

This test procedure runs at the power levels required in the MOPS
test procedure. In order for these power levels to be accurate, the
transponder being tested should have the antenna directly at the

calibrated point in the min beam However, if this cannot be
guaranteed, this test can still run if the available power level is
adequat e.

TEST PROCEDURE: The test sets up a standard Mode C interrogation with
a 0.8 mcrosecond pulse 8.0 microseconds prior to P3 (sinmultaneous
i nterrogations). The transponder is interrogated wth four
variations of this interrogation: with no P2 pulses, a Mde C P2
pul se, a Mbde A P2 pul se, and both interrogations including a P2
pul se. The type of reply for each situation is determined by first
acquiring the Mbode C and Mdde A reply codes and conparing themto the
reply codes.

| NTERROGATI ON PARAMVETERS:
P1L width - Determ ned by test.
P2 width - Determ ned by test.
P3 width - Determ ned by test.
P1- P2 spacingq - Determ ned by test.
Pl - P3 sPacing - Determ ned by test.
Pl, P3 Power - Determned by test (ML + 10 dB).
P2 power - Determned by test (ML + 10 dB).
PRF - int cur[41].parnf A PRF] determ nes PRF.
Frequency -

TEST PARAMETERS:
tst_cur.tst4l.numints - determnes the nunber of interrogations to
send at each increnent.




TEST DATA
int numints; /* Nunmber of interrogations
int code[2];/* Acquired codes O=A | =C
int ntl; /[* Mnimumtransnmt |eve
int i_power;/* Interrogation power
int rep_cnt[3][4]; /* Reply count array
int power; [/* Highest reply power neasured
int delay; /* Lowest reply delay neasured
int e code; [/* Test error codes

Data size = 40 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Tine:
Transponder Type: KING KT76A Transponder Serial #
Conmment : PI LOT REPORT TRANSPONDER TROUBLE
DATAS TEST #41 S| MULTANEOUS | NTERROGATI ONS

| NTERROGATI ONS % REPLY

MODE A MODE C OTHER

SI WTH NO P2 PULSES 0 49* * 0
SI WTH MODE A P2 0 0 0
SI WTH MODE C P2 0 0 0
SI WTH BOTH P2’ S 0 0 0

MODE A CODE 77l

MODE C CODE = 0

** | NDI CATES FAI LURE
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TEST NUMBER: 42

FILE: aftst42.cc - ATCRBS field test #42.
TEST: Single Pul se Desensitization and Recovery.

DESCRI PTION: This test mneasures the transponders' desensitization
froma single interrogation pulse. Wen the transponder receives any
pul se nore than 0.7 m crosecond in duration it is desensitized
temporarily for all received signals by raising the receivers
t hr eshol d. I mredi ately after the desensitizing pulse, the receiver
shall be between the level of the desensitizing pulse and 9 dB bel ow
that. The National Standard requires that the receiver shall recover
sensitivity wthin 3 dB of ML, wthin 15 mcroseconds after
reception of the trailing edge of a desensitizing pulse having a
signal strength up to 50 dB above MIL. Recovery shall be at an
average rate not exceeding 4.0 dB per m crosecond.

This test procedure runs at the power levels required in the MOPS
test procedure. In order for these power levels to be accurate, the
transponder being tested should have the antenna directly at the

calibrated point in the min beam However, if this cannot be
guaranteed, this test can still neasure the pul se desensitization if
the avail able power level is adequate. The power |evel required for

this test is quite high.

TEST PROCEDURE: The test sets up a standard ATCRBS interrogation
preceded by a single pulse. The spacing between the pulse and the
interrogation is vari ed from "tst_cur.tst42.strt_sp" to
"tst_cur.tst42.end_sp" varied by "tst_cur.tst42.sp_inc.” The power
| evel of the interrogation and whether or not 90 percent replies were
receded is recorded for each spacing.

| NTERROGATI ON PARAMVETERS
Mode A
Pl width - int_cur[42].parnfA PI_WDTH] determ nes Pl w dth.
P2 width - int_cur[42].parnfA P2_WDTH] determ nes P2 wi dth and
the width of the desensitizing pul se.
P3 width - int_cur[42].parnfA P3_WDTH] determines P3 width
P1- P3 spacing - int_cur[42].parnf A Pl _P3_SP] determ nes P-P3
spaci ng.
Pl, P3 power - Determned by test (MIL).
PRF - int_cur[42].parnf A PRF] determ nes PRF
Frequency - int_cur[42].parnf A FREQ determ nes frequency.

TEST PARAMETERS
tst_cur.tst42.i_node - determ nes the interrogati on node.
tst_cur.tst42.strt_sp - Start spacing.
tst_cur.tst42.end_sp - End spacing.
tst_cur.tst42.sp_inc - Spacing increnent.

TEST DATA:
int i _node; /* Interrogation node 0=A 1=C */
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nt
nt
nt
nt
nt
nt
i nt
i nt
i nt
i nt
i nt

nmi; /* MIL nmeasured

dp_power ; /* Desensitizing pul se power
MX_power ; /* Maxi mum syst em power
strt_sp; /* Start spacing

end_sp; /* End spacing

Sp_i nc; /* Spaci ng increnent

rep_90_f1g[80]; /* 90 percent reply flags
int_pow80]; /* Interrogati on powers
power ; /* Hi ghest reply power neasured
delay; /* Lowest reply delay neasured

e code; [* Test error codes

Data size = 340 bytes.
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TEST NUMBER: 44

FILE: aftst44.cc - ATCRBS field test #44.
TEST: Undesired Replies.

DESCRIPTION: This test is used to nonitor the transmtter of the
transponder to see if it sends unsolicited replies. | f this test
is run in an active air traffic environment, replies could be
generated by interrogation sources wthin the area. For a true
unsolicited reply test, the transponder should be connected to the
test system by coaxial cable.

TEST PROCEDURE: This test sinply sets up a constant reply w ndow and
nonitors for rePlies the allotted tine.

| NTERROGATI ON PARAMETERS
Not appl i cabl e.

TEST PARAMETERS
tst_cur.tst44.tine - Nunmber of seconds to nonitor replies.

TEST DATA:
int tinme; /* Time in seconds for test */
int rep_cnt; /* Reply count */

Data size = 4 bytes.
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TEST NUMBER: 55

FILE: aftst55.cc - ATCRBS field test #55.
TEST: Suppression.

DESCRI PTI ON:  Thi s test nmneasures the transponders response to
interrogations with the P2 suppression pulse included with the
interrogation equal in amplitude to PI,P3 and at 9 dB below PI,P3
power. The National Standard requires that the transponder shal
initiate suppression (not reply) when the P2 pulse is equal to or
greater than the anplitude of P1 and P3. The transponder shall reply
to at least 90 percent of the interrogations when the Pl |evel
exceeds the P2 level by 9 dB or nore. If multiple PRF node is
selected this test can show the relationship between PRF and
suppr essi on accept ance.

This test procedure runs at various interrogation power |evels.
In order for these power levels to be accurate, the transponder being
tested should have the antenna directly at the calibrated point in
the main beam However, if this cannot be guaranteed, these test
results can still show the rel ationship bet ween rel ative
interrogati on power and P2 acceptance.

TEST PROCEDURE: This test has two operating nodes: single PRF and
nmul ti pl e PRF nodes. The operating node is determ ned by the test
paraneter variable "tst_cur.tst55.t_node" (O=single 1=multiple). In

"single PRF node" the test will run the two suppression ratios at a
single PRF which is determ ned by the test paraneter
"tst_cur.tstb55.s prf." This node shoul d be sel ected when a shorter

test tine is required, suppression vs. PRF information is not

desired, or if the test is being conducted in a field environnment
where a high PRF could interfere with the air traffic contro

systens. Multiple PRF node will conduct the sane test repeated for 10
different PRF's. The PRF s are determ ned by the test paranmeters
"tst_cur.tst55. mprf_lo" and tst_cur.tst55. mprf_hi." The 10 PRF' s
are evenly divided between the | ow and hi gh PRF

| NTERROGATI ON PARAMVETERS

Mode A

PL width - int_cur[55].parnfA PI_WDTH] determ nes Pl w dth.

P2 width - int_cur[55].parnfA P2_WDTH] determi nes P2 width

P3 width - int_cur[55].parnfA P3_WDTH] determines P3 width

P1- P2 sPacina - int_cur[55].parnfA Pl _P2_SP] determ nes Pl- P2
spaci ng.

P1- P3 spacing - int_cur[55].parnf A Pl _P3 SP] determ nes Pl- P3
spaci ng.

Pl . P3 power - int_cur[55].parnfA_INT_PQ determ nes power. P2
Power - Determ ned by test.

PRF - Determ ned by test.

Frequency - int_cur[55].parnf A FREQ ] determ nes frequency.
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Mode C.

PL width - int cur[55].parnfC Pl_WDTH] determ nes Pl w dth.
P2 width - int cur[55].parnfC P2_WDTH|] determ nes P2 w dth.
P3 width - int cur[55].parnfC P3_WDTH] determ nes P3 wi dth.
P1- P2 spacing int_cur[55].parnfC Pl _P2_SP] determ nes P1-

P2 spaci ng.

Pl -P3 spacing int cur r 551.parniC Pl _P3_SP] determ nes Pl-

P3 spaci ng.

Pl . P3 power - int_cur[55].parnfC_INIT_PQ determ nes power. P2

Power - Determ ned by test.
PRF - Determ ned by test.
Frequency - int_cur[55].parni C_ FREQ determ nes frequency.

TEST PARAMETERS
tst_cur.tstS55. numints - determ nes the nunber of
interrogations to send.
tst _cur.tst55.i_node - determ nes interrogati on node. O=Mbde
A. | =Mode C
tst _cur.tst55.t node - determ nes test node 0=single PRF
1=nul tiple PRF
tst cur.tstb55.s Prf - PRF if single node.
tst cur.tst55. mPrf lo - Low PRF if multiple node.
tst_cur.tst55.mprf_hi - Hgh PRFif nultiple node.

TEST DATA
int numints; /* Nunmber of interrogations */
int i _node; /* Interrogation node 0=A 1=C */
int t node; /* Test node, 0=l PRF 1=Mul. PRF */
int s_prf; [/* Single PRF */
int mPrf_|o; /* Multiple PRF | ow */
int mprf_hi; /* Multiple PRF high */
int rep_arr[2][10]; /* Reply array */
int power; /* Hi ghest reply power neasured */
i nt del ay; /* Lowest reply del ay nmeasured */
int e code; /* Test error codes */

Data size = 58 bytes.
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Aircraft ID  N1234 Aircraft Type: CESSNA 170 Test Tine:
Transponder Type: KING KT76A Transponder Serial #

Comment : PI LOT REPORT TRANSPONDER TROUBLE

DATAS TEST #55 SUPPRESSI ON
Test Data Based on 100 Mode A Interrogations

Single PRF = 235

p2 - pl D FF % REPLY TEST SPEC
0 DBM 0 10% OR LESS
REPLY
-9 DBM 100 90% OR GREATER
REPLY
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